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MANUFACTURING SECTION 


Mil. Chromatographic studies of reducing 
sugars, other than lactose, in raw and auto- 
claved milk. C. J. Honer and S. L. Tuckey, 
Univ. of Illinois, Urbana. 

Free galactose and glucose were found in 
fresh cows’ milk in av. amounts of 0.023 and 
0.077 mg./g. of milk, respectively. In addition, 
a possible 3rd monosaccharide appearing in 


trace quantities was detected at an R elncose 


value of 1.33. Furthermore, 3 spots moving 
slower than the lactose spot also were found 
at R jactose 9-60, 0.43, and 0.19. 


Normal pasteurization treatment did not ap- 
pear to alter the galactose and glucose pattern 
of raw milk. However, when raw milk was 
autoclaved at 16 lb. pressure for 15 min. and 
then chromatographed in the same manner as 
raw milk, galactose was markedly increased in 
concentration, and the glucose spot failed to 
appear on the chromatogram. 

Chromatographie analysis of the milk was 
achieved by applying it directly to a series of 
chromatostrips. The separated sugars were 
eluted with distilled water from each chromato- 
strip. The elutions were taken to dryness at 
room temperature under vacuo in a 15-ml. 
conical centrifuge tube. The concentrate was 
dissolved in 0.2 ml. distilled water and re- 
chromatographed with the results as described 
above. 


M2. The effect of cationic and anionic resins 
on the salt content of raw skim milk. G. K. 
Murrny and R. MeL. Wuirtney, Univ. of Illi- 
nois, Urbana. 

In order to be able to prepare milk samples 
of varying salt concentration by means of ex- 
change resins, the effect of mixed cation and 
anion resins upon the salt content of milk has 
been investigated. 

Fresh raw skimmilk was treated with cationic 
(Naleite HCR, Hydrogen Cycle) and anionic 
(Naleite SAR, Hydroxyl Cycle) resin mixtures, 
at 4 different levels each, by the batch process. 
Resin mixtures containing 0.00, 7.48, 14.93 and 
22.41 meq. of hydrogen ion and 0.00, 18.67, 


37.32 and 55.99 meq. of hydroxyl ion in all 
possible combinations were agitated with 400- 
ml. portions of raw skimmilk on a mechanical 
rocker for 60 min. The samples were filtered 
and analyzed for pH, total nitrogen, calcium, 
magnesium, inorganic phosphorus, citrate, sodi- 
um, potassium, sulfate, and chloride. 

The nitrogen content was not affected except 
when coagulation occurred. The pH and the eal- 
cium, sodium, and potassium content decreased 
with increases in cation resin concentration. 
Citrate, chloride, and sulfate content decreased 
with increases in anion resin concentration while 
the graph of inorganic phosphate content with 
anion resin concentration showed a minimum. 
As the anion resin concentration increased, 
calcium content showed a minimum while sodi- 
um and potassium content showed a maximum 
at the same anion resin concentration. Some at- 
tempts will be made to interpret these results. 


M3. An _ ion-exchange resin-contact time 
method for the study of ionic equilibria in 
complex systems. A. Preliminary studies on 
raw skimmilk. J. M. Baker, C. W. GEHRKE, 
and H. E. ArrsprunG, Univ. of Missouri, 
Columbia. 

A procedure is described for measuring the 
available ionie and dissolved cations and anions 
in a complex solution. An ion-exchange resin 
batch procedure was used. 

An aliquot of the test solution is placed in 
a beaker containing the resin. A large excess 
of the exchange resin should be used; at least 
sufficient resin is necessary for removal of 20- 
40 times the number of equivalents in the test 
solution. 

The solution and resin are stirred continually 
for the desired contact time. After completion 
of the time interval, the solution and resin are 
poured into a fritted glass filter which is under 
a partial vacuum. The exchanged cation(s) or 
anion(s) are eluted by an appropriate regen- 
erant. All of the regenerant and washings are 
collected for the analysis of the desired con- 
stituent(s). 

The data for removal of calcium and phos- 
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phate from true solutions by the resin-contact 
time procedure are presented. The results 
showed that for 10 see. contact time 95% of 
the calcium was removed. 

Preliminary studies with raw skimmilk show 
that 35% of the calcium was removed in 10 
sec. contact time. After 3 min. contact, the 
removal of calcium leveled off at about 95%. 
A 10% removal of phosphate was found using 
Amberlite IR-4B in the free base form with a 
eontact time of one minute. 


M4. The use of ion-exchange resin mem- 
branes in the study of the ionic equilibrium in 
milk. H. E. Arrsprune, C. W. GEHRKE, and 
J. M. Baker, Univ. of Missouri, Columbia. 

The method of preparation of ion-exchange 
resin membranes is described. The procedure 
and the electrodes used in measuring membrane 
potentials are described. It was found that in 
dilute solutions of pure salts, the membranes 
gave a Nernst potential. Typical character- 
ization data are given for both cation and 
anion sensitive membranes and their agreement 
with theory is shown. 

A series of potentials for raw skimmilk is 
given, and an empirical activity for milk is 
defined. This activity is expressed as the con- 
eentration of monovalent equivalents calculated 
from the Nernst equation with n=1. The 
empirical activity of a true solution of sodium, 
potassium, and ecaleium chlorides is compared 
with that obtained from samples of raw skim- 
milk. The average empirical activities were 
found to be 0.048 eq./l. for cations and 0.034 
eq./l. for anions in the number of samples of 
milk. The potentials obtained from milk upon 
the addition of potassium chloride are given 
and compared with the theoretical Nernst 
potentials. 

The changes in potential of raw skimmilk 
upon dilution with distilled water were meas- 
ured. It was found that a dilution of 5% 
water is measurable and, at a dilution of 8%, 
the potential change is significant. 


M5. A study of the ionic equilibria in raw 
skimmilk and heat-treated milks. CHARLES 
W. Geurxke, H. E. Arrsprune, and J. M. 
Baker, Univ. of Missouri, Columbia. 

The ion-exchange resin contact-time pro- 
eedure and the ion-exchange membranes, as 
described in other papers, have been applied 
to the study of the distribution of calcium, mag- 
nesium, phosphate, and citrate ions in raw 
skimmilk and in heat-treated milk. 

The calcium, magnesium, and phosphate 
available for exchange was studied using con- 
tact-times varying from 10 see. to 10 min. A 
20- to 40-fold excess of resin was used, and 
the removal of calcium and magnesium was 
found to level off at 95 to 98% of the total. 

Heating milk at successively increasing tem- 
peratures continually decreased the available 
calcium; finally a value of 8% of the total was 
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made available after heating at 120° C. for 15 
min. The total ecationie and anionic activities, 
as measured by the membrane potentials, were 
not changed by the heat treatments. The pH 
was found to decrease slightly and the activity 
of monovalent ions was found to increase a 
small amount in the heated milks. A study was 
made also on the changes of pH as a function 
of temperature and various added salts to skim- 
milk. A working hypothesis relating ionie 
activity, colloidal charge, and heat stability is 
presented. 


M6. Some factors affecting the water in- 
soluble acid content of cream and butter as 
determined by Hillig method. L. K. Crowe, 
Univ. of Nebraska, Lincoln. 

Fresh centrifugally separated. cream was 
held at 40-45, 55-60, and 70° F. for 2, 4, and 
6 days. The deleterious effects of holding cream 
at 70° F. as measured by the increase in weight 
of water insoluble fatty acids was shown. It 
was also apparent that the holding of cream at 
40-45° F. did not satisfactorily retard fat hy- 
drolysis. The rate of increase in weight of 
water insoluble fatty acids was less in cream 
held at 55°-60° F. than in cream held at 40- 
45° F. or 70° F. 

Lactic acid was added to 31 lots of cream to 
increase the titrable acidity from an initial av- 
erage of 0.126% to an average of 0.497%. The 
average amount of water insoluble fatty acids 
was 227 mg. for the original cream and 164 
mg. for the acidified cream. Butter churned 
from the acidified cream usually yielded great- 
er amounts of water insoluble fatty acids than 
the cream. 

Increased time or rate of agitation of milk 
during cooling in a partially filled cold wall 
vat resulted in significant increases in the water 
insoluble fatty acid content of the centrifugally 
separated cream from the milk. 

Differences in water insoluble fatty acids in 
hand-skimmed cream as compared with cen- 
trifugally separated cream appeared to be re- 
lated to the fat content of the cream rather 
than the method of separation. 


M7. The effect of some feeds upon the char- 
acteristics of the butterfat produced. C. E. 
PARMELEE and H. A. HoLLENDER; Purdue Univ. 
Lafayette, Ind. 

Three groups of cows each representing the 
Jersey, Guernsey, and Holstein breeds were 
placed on the following rations: (1) ground 
corn cobs and “Purdue cattle supplement A,” 
(2) ground corn cobs, “Purdue cattle supple- 
ment A,” and 5 |b. alfalfa hay per day, (3) 
alfalfa hay, grain, and grass silage. (“Purdue 
eattle supplement A” is a 32% protein concen- 
trate developed for feeding beef cattle). One 
animal was carried through the experiment on 
a ration of alfalfa silage only. The butterfat 
produced by the individual cows in these groups 
was analyzed for saponification number, iodine 
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number, and thiocyanogen number at intervals 
before the cows were placed on the ration, while 
on the ration, and after going back to a ration 
of alfalfa hay, grain, and grass silage. 

The iodine and thiocyanogen numbers of the 
butterfat were reduced considerably by the 
ration of corn cobs and “Purdue cattle supple- 
ment A.” These numbers were reduced but to 
a lesser extent when 5 lb. of alfalfa hay was 
ineluded in the ration. The saponification num- 
ber of the butterfat did not change significantly 
with any of the rations used. 


M8. A study of milk fat from cows on special 
roughage diets. W. H. Cuimson and H. H. 
Sommer, Univ. of Wisconsin, Madison. 

A method was developed for the separation 
of the volatile fatty acids from the higher fatty 
acids by steam distillation. This method proved 
to be fairly satisfactory for the C., Cs, and Cs 
acids, but was not as complete and repro- 
ducible for caprie acid. 

Chromatographie separation of the above 
mentioned fatty acids was carried out satis- 
factorily. The separation was accomplished on 
columns of silicic acid, using approximately 
95% methanol as the inside phase and Skelly 
B as the outside phase. 

When the low roughage or pulverized rough- 
age diet produced a decrease in the fat content 
of the milk to the extent of 1 to 2 in the fat 
percentage reading, the volatile fatty acids were 
also below normal, especially the water soluble 
fatty acids. This trend was shown by the use 
of the Reichert-Meissl] determination and by 
chromatographic separation and titration of the 
steam distillable fatty acids from milk fat. 


M9. The influence of certain surface active 
compounds upon the accelerated oxidation of 
butteroil. H. A. Ho“uenper, Purdue Univ., 
Lafayette, Ind. 

Recent keeping quality studies of whole milk 
powder have shown that the storage life of the 
powder was materialky extended by the addition 
of small quantities (0.1% or less, fluid basis) 
of certain surface active compounds before 
drying. 

The effect of some of these compounds upon 
anhydrous butteroil have been studied by means 
of an accelerated fat oxidation test. Anhydrous 
butteroil was held at 100° C. in a thin layer and 
samples taken at regular intervals for analysis. 
Peroxide (modified Wheeler method) and total 
mono-carbonyl (modified Pool and Klose meth- 
od) determinations were made. 

The induction period (hr. at 100° C. to reach 
a peroxide number of more than 2) of butteroil 
was reduced 6-8 hr. by the addition of varying 
amounts, up to 0.1%, sorbitan monostearate 
(Span 60) alone or in combination with poly- 
oxyethylene sorbitan monostearate (Tween 60). 
The addition of 0.05% sorbitan monostearate 
and 0.01% citrie acid extended the induction 
period approximately 3 hr. 
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Purified soybean lecithin (0.7%) extended 
the induction period about 20 hr. The addition 
of 0.005% N.D.G.A. with 0.01% ecitrie acid 
—_— the induction period approximately 
40 hr. 

The total mono-earbonyl determination was 
found to be a slightly more sensitive means of 
predicting the “break” in the induction period 
than the peroxide number but was much more 
time consuming. 


M10. An improved method of determining 
peroxide values of butterfat in dry and fluid 
milk. C. M. Stine, H. A. Haruanpn, S. T. 
Couuter, and R. JeNNeEss, Univ. of Minnesota, 
St. Paul. 

A very simple and sensitive method of de- 
teeting lipid oxidation in fluid milk, cream, and 
dried milk has been developed. The procedure 
of Hills and Thiel was employed, modified by 
the use of the Bureau of Dairy Industry reagent 
(an aqueous polyphosphate-nonionic surface 
active agent solution) to obtain the butterfat. 
The peroxide values could be rather closely cor- 
related to organoleptic scores, and an increase 
in peroxide value generally occurred befor fla- 
vor deterioration was observable. The effects of 
sunlight and of added copper also were studied. 


M11. Non-sporulating anaerobic bacteria 
from dairy products. G. A. CLAYBAUGH and 
F. E. Neuson, Iowa State College, Ames. 

From 20 samples of milk, 33 samples of 
cream, 13 samples of cheese, and 3 samples of 
rumen liquid, 239 non-sporulating Gram-posi- 
tive anaerobic rods were isolated. Allowing the 
milk to sour naturally at room temperature was 
one enrichment procedure that proved to be 
successful. Several media were tested, but the 
one finally used was a Trypticase-soy-glucose 
modification of a medium used by Hungate. 
Tube dilutions, shake cultures, and platings 
were made, with platings being the best pro- 
cedure. Anaerobic conditions were established 
by removal of residual oxygen with a palladin- 
ized asbestos catalyst, 90% H: and 10% CO: 
being present in the incubation chamber. 

The anaerobes isolated were divided into 2 
main groups by biochemical tests. One group is 
catalase negative, produces lactic and acetic 
acids and is at least closely related to the genus 
Lactobacillus. The other group is catalase posi- 
tive and more active biochemically, being pro- 
teolytic, indole positive, nitrate reducing, and 
able to utilize lactates and produce propionic 
and acetic acids. Some of the cultures were 
lipolytic. In many respects they resemble Bac- 
teroides pseudoramosus as described by Eg- 
gerth. 

Cultures of both groups were added sep- 
arately in the making of pasteurized milk 
cheddar cheese. The flavor and aroma scores 
were equal to or slightly lower than the con- 
trols, while slightly faster breakdown of the 
cheese body was observed after 3 mo. of curing. 
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These groups generally do not survive pasteuri- 
zation temperatures. When inoeulated into milk, 
the catalase positive group caused bitter and 
rancid flavors while the catalase negative group 
eaused acid flavors. 


Mi2. Activity of bacteria and enzymes in 
raw milk held at 4.4°C. F. J. Baser, Purdue 
Univ., Lafayette, Ind. 

Certain changes that have taken place re- 
eently in the dairy industry have caused many 
people to ask the question, “How long ean raw 
milk be held at a low temperature before its 
quality is seriously impaired?” This question 
has been raised because of a consideration of 
every-other-day pickup at the farm, bottling 
plants operating 6 d./wk., retail delivery 3 
d./wk., ete. Research has been conducted to 
study some of the changes taking place in raw 
milk held for extended periods at a low tem- 
perature. Raw milk held at 4.4° C. was ex- 
amined at regular intervals for total bacteria, 
psyshrophilic bacteria, heat resistant bacteria, 
pH, titrable acidity, tat acidity, amino nitrogen, 
and rate of coagulation by rennet. 

High quality raw milk generally shows a sig- 
nificant increase in total bacteria after 2 to 4 
d. at 44°C. The bacterial flora is made up 
largely of psychrophilie bacteria after 2 to 4 d. 
The acidity of milk fat and the amino nitrogen 
eontent of milk increases slowly in milk held at 
4.4° C. An abrupt increase in fat acidity and 
amino nitrogen content generally is accom- 
panied by an abrupt increase in number of 
bacteria. The rate of coagulation of milk by 
rennet varies considerably with extended hold- 
ing at low temperature and shows a direct re- 
lation to the type of bacteria present. Gen- 
erally, the rennet coagulation time increases 
with an increase in holding time for 2 to 3 d. 
and then decreases. The decrease may or may 
not be associated with measurable changes in 


pH. 


M13. The rate of heat inactivation of several 
strains of Brucella abortus in milk. F. R. 
Kronenwett, 8. A. Lear, and H. J. MerzceEr, 
Rutgers Univ., New Brunswick, N. J. 

A method of securing large samples of milk 
directly from the cow under asceptic conditions 
was developed. 

Brucella abortus organisms were injected into 
the milk at predetermined temperatures and 
samples obtained at desired time intervals using 
electrically controlled automatic equipment. The 
accuracy of the sampling was controlled to 
within plus or minus 1 see. over the range of 
142 to 162° F. Only smooth variants of Brucella 
abortus were employed, since reconstituted 
lyophilized cultures were used in this study. 

The “Z” value for Brucella abortus in milk is 
approximately 9.7° F. 


M14. The proteolytic activity of Bacterium 
linens. M. E. Friepman, W. A. Woon, and W. 
O. Netson, Univ. of Illinois, Urbana. 
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The proteolytic activity of living cells, cell 
extracts, and extra-cellular enzyme prepara- 
tions of Bacterium linens, strain 450, was in- 
vestigated under defined conditions. The rate 
of casein disappearance, the increase in poly- 
peptides and amino acids were followed by a 
variety of methods. Extra-cellular proteinase 
production during growth in a yeast extract- 
tryptone-salts B medium reached maxima at 
both 2 and 8 d. The degree of aeration and the 
initial pH of the medium, to a lesser degree, 
were important factors in proteinase produc- 
tion, whereas the presence of carbohydrate was 
not. 

A proteinase, which was essentially devoid of 
polypeptidase activity but contained peptidase 
activity, was recovered from the medium of a 
2-d. culture by ammonium sulfate fractionation. 
Max. activity of the partially purified enzyme 
(17 mg. of casein disappeared/hr./mg. of en- 
zyme protein) occurred between pH 7 and pH 
8 and at 38° C. The effects of metallic ions and 
reducing agents, as well as the substrate spe- 
cificity, were studied. The characteristics of 
the proteinase present in 8-d. cultures have 
not been investigated. 

The cell extracts prepared by sonic oscilla- 
tion contained slight proteinase and polypep- 
tidase activity. An active peptidase was pres- 
ent; its ability to split glycyl peptides was 
negligible, however. 


M15. Proteolysis by Streptococcus lactis 
grown in milk with and without controlled pH. 
W. C. vAN ver Zant and F. E. Neuson, Iowa 
State College, Ames. 

Proteolysis caused by 2 strains of S. lactis 
grown in skimmilk at 32° C. with and without 
controlled pH for periods up to 70 to 90 hr. 
was studied. Nitrogen soluble and insoluble in 
trichloroacetic acid, total nitrogen, tyrosine and 
tryptophan in trichloroacetic acid filtrates, pH, 
and plate count were determined. Milk for the 
trials without controlled pH was heated at 
185° F. for 20 min.; the skimmilk for the eul- 
tures with controlled pH and their controls 
was autoclaved for 12 min. at 15 lb. pressure. 
One-tenth of 1% inoculum was used in all cases. 
Following inoculation, the milk cultures with 
controlled pH were kept at different pH levels 
(5.5 to 8.5) up to 80 hr. by the addition of 
sodium hydroxide from a Beckman model K 
automatie titrator, placed in a 32° C. ineubator. 
Tyrosine and tryptophan were determined col- 
orimetrically using Folin-Ciocalteau reagent. 
Samples for analysis were withdrawn at inter- 
vals. S. lactis caused a rapid increase in both 
soluble nitrogen and tyrosine and tryptophan 
during the first 24 hr., followed by a smaller 
but gradual increase during the rest of the ex- 
perimental period. Marked increases in tyro- 
sine and tryptophan were found when the pro- 
duction of soluble nitrogen as determined by the 
Kjeldahl procedure was still negligible. S. lactis 
grown in milk with controlled pH (5.5 to 8.5) 


FORTY-EIGHTH ANNUAL MEETING 


produced at pH values ranging from 6.0 to 7.5 
considerably more soluble nitrogen and tyrosine 
and tryptophan than comparable samples with- 
out controlled pH. No proteolytic activity of 
either type could be detected in culture media 
of various types after the cells had been re- 
moved. 


M16. A study of the bactericidal effective- 
ness of ultraviolet light in terms of the energy 
absorbed by the milk. W. H. Burcess and B. 
L. Herrineton, Cornell Univ., Ithaea, N. Y. 

Numerous investigations have been made on 
the bactericidal effect of ultraviolet light on 
milk. In none of them was the energy actually 
absorbed by the milk determined; yet, it is only 
this energy which is capable of killing bacteria 
and producing chemical changes. 

A special irradiator was constructed in which 
a rapidly moving film of milk was exposed 
to light under conditions that made it possible 
to estimate the energy absorbed. The light 
source was a low pressure mercury are lamp 
which emitted about 90% of its energy, ex- 
elusive of the infra-red, at 2,537A. 

The absorption of 0.40 joules of ultraviolet 
light/g. reduced the bacterial count of milk, 
which had been inoculated prior to irradiation 
with a 48-hr. culture of EF. coli, by 90%. The 
absorption of 2.40 joules per g. reduced the 
plate count from about 107 organisms/ml. to 
less than 10°. Irradiation of samples of milk 
inoculated with M. aureus, S. lactis, or the E. 
coli phage T-1 produced similar results. How- 
ever, the absorption of 0.40 joules/g. caused 
only a 55% reduction in the plate count of 
milk inoculated with a mixture of spores and 
vegetative cells of B. cereus. 

About 0.4 joules/g. was required to produce 
a slight flavor change. The milk was con- 
sidered unmarketable after the absorption of 
1.6 joules/g. 

The absorption of 2.0 joules/g. had no effect 
on the ability of milk lipase to hydrolyze tri- 
butyrin. The same amount of energy also had 
no observable effect on the alkaline phosphatase, 
the peroxidase, or amylase of milk. 


M17. Influence of host on adaptations of bac- 
teriophage active against lactic streptococci. 
E. B. Couns, Univ. of California, Davis. 
Titration of bacteriophage activity on differ- 
ent hosts has indicated ability of the host bac- 
teria to control adaptations of bacteriophage. 
Such a phenomenon has not been demonstrated 
heretofore with bacteriophage active against 
lactic streptococci. Strains of bacteria were 
isolated from different commercial starters fol- 
lowing instances of slow acid production caused 
by the action of bacteriophage. Two strains of 
bacteriophage, 1/26-B and 146-C, exhibited con- 
siderable change in titration ratio after one 
passage through three hosts. A bacteria-free 
filtrate of bacteriophage 1/26-B, produced on 
1/26-2, gave titers of 2.5 x 10°, 4.5 x 10° and 
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2.5 x 10® on hosts 1/26-2, 146-3 and M/21-1, 
respectively. The same bacteriophage, after 
passage through 146-3, gave a titer of 2.5 x 10° 
on either 1/26-2 or 146-3 and a titer of 2.5 x 
10° on M/21-1. After one passage through 
M/21-1, this bacteriophage gave a titer of 
2.5 xX 10° on either 1/26-2 or M/21-1 and a 
titer of 7.5 x 10° on 146-3. Bacteriophage 
146-C, produced on 146-3, gave titers of 2.5 x 
108 and 7.5 X 10° on hosts 146-3 and 1/26-2. 
After one passage through 1/26-2, this bae- 
teriophage gave a titer of 4.5 x 10° on either 
of the two hosts. Bacteriophage 146-C was not 
active against M/21-1 either before or after 
passage through 1/26-2. Evidence indicates 
that the bacteriophage are altered on passage 
through the different hosts. 


Mi8. Type and frequency of mutation to bac- 
teriophage resistance in pure cultures of lactic 
streptococci. D. M. Granam and F. E. NELSON, 
Iowa State College, Ames. 

Bacteriophage-resistant mutants were selected 
from the secondary growth arising after lysis 
of a sensitive culture by several different strains 
of bacteriophage. In most instances, all of the 
isolates were resistant to the bacteriophage 
strain used for their selection. Usually sensi- 
tivity to one or more of the other test phages 
was retained. Mutants resistant to all of the 
test phages were obtained very rarely. The type 
of sensitivity retained varied when different 
phages were employed as the selective agent. 
The ability to mutate to different sensitivity 
types indicates the presence of multiple sensi- 
tivity determinants in the normal cells. The 
sensitivity factors which were retained most 
frequently also appeared to carry a quanti- 
tatively greater ability for bacteriophage pro- 
duction than determinants which appeared less 
frequently. 

The acquisition of resistance nearly always 
is accompanied by an alteration in the physi- 
ology of the bacteria. Resistant strains gener- 
ally grow and produce acid slowly in milk. The 
physiological effect varied when different phages 
were used. In one instance, mutation to bae- 
teriophage resistance appeared to be accom- 
panied by loss of the ability to ferment lactose. 


M19. Some factors influencing the growth 
and toxin production of Clostridium botulinum 
experimentally inoculated into surface ripened 
cheese. R. O. Wacenaar and G. M. Dack, 
Univ. of Chicago, Chicago, Ill. 

Toxin-free spores of Clostridium botulinum 
were inoculated into cheese preparations altered 
to provide various salt, moisture, and pH levels. 
The tubed samples were transferred to a desic- 
cator jar which was evacuated and anaerobiosis 
established with sodium pyrogallate in an at- 
mosphere of 10% CO:. Incubation was at 30° 
C. Samples were removed for toxin and pH 
analyses at appropriate intervals. Some varia- 
tions in the toxin-producing ability ef three 
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type A strains of C. botulinum were observed, 
but all 3 produced toxin more readily than any 
of the 3 type B strains tested. Toxin was pro- 
duced by type A C. botulinum in moderately 
ripened cheese preparations having brine con- 
centrations up to approximately 8%. In more 
thoroughly ripened cheese the salt level neces- 
sary to inhibit the growth and toxin production 
of C. botulinum was noticeably lower. In gen- 
eral, adjustment of the pH of the cheese prep- 
arations from the normal level (5.7-6.3) to 
levels nearer neutrality (6.6-7.2) by the addi- 
tion of concentrated NaOH solution did not 
improve them as mediums for the growth and 
toxin production of the test organisms. 


M20. A plate culture technique for the quan- 
titative determination of Leuconostoc citro- 
vorum in cultured buttermilk with observa- 
tions on the progressive changes in numbers 
during the fermentation process. C. C. 
Prouty and WILBURN GLENN, State College of 
Washington, Pullman. 

Colonies of L. citrovorum are very small, 
round to irregular or angular in shape and are 
best counted with the aid of a wide field binoe- 
ular microscope at magnifications of 7 to 20 
diameters. The numbers of colonies developing 
on this medium were comparable to those de- 
veloping on tomato juice agar when identical 
dilutions of a pure culture of L. citrovorum 
were plated. 

With the samples of cultured buttermilk 
used in this study, a small percentage of the 
lactic acid streptococci present, usually not to 
exceed 1.0%, grew on the plate cultures. These 
are readily differentiated from the colonies of 
L. citrovorum by their larger size, lens shape, 
and yellow color in the presence of brom eresol 
purple indicator. 

Even in cultured buttermilk having satis- 
faetory levels of acetyl methyl ecarbinol plus 
biacetyl, the proportion of L. citrovorum to 
the lactic acid streptococci is relatively low, 
usually not exceeding 5.0-6.0% of the total 
flora at any point in the fermentation. Max. 
levels of L. citrovorum are reached somewhat 
later than that of the lactie acid streptococci 
and on continuous ineubation the decline in 
numbers of the lactie acid streptococci begins 
at an earlier stage. 


M21. Operating characteristics of some com- 
mercially available homogenizer valves.' DALE 
A. SerpertinG, Ohio State Univ., Columbus. 

Published information is searee regarding 
comparative performances of various homog- 
enizer valves. To obtain data in this connection 
a small homogenizer was equipped with adapter 
blocks for mounting valves representative of 
those in commercial use. Three single-stage 
and two 2-stage valves were studied. Included 
were valves characterized by replaceable seat 
and single service features. 

Dairy products varying in fat and solids-not- 
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fat contents were homogenized under standard 
conditions with each of the valves selected. 
The efficiency of homogenization was deter- 
mined by means of a centrifugal test to induce 
fat separation. This technique was shown to 
be sensitive in detecting changes in efficiency 
and results obtained were reproducible. 

Characteristic curves of pressure vs. efficiency 
of homogenization have been plotted for each 
valve. Pressures required to produce any de- 
sired result could be determined from these 
curves. 

Wide differences in homogenization efficiency 
at corresponding pressures have been observed 
for the various valves. One 2-stage valve re- 
quired approximately 50% more pressure than 
1 of the single-stage valves to produce equiv- 
alent results on milk. Similar results have been 
observed on other products. 

1 Finaneed in part by the Ohio Dairy Products 
Research Fund. 


M22. A comparison of tinned steel and stain- 
less steel milk cans. Leo J. HANsEN and WIL- 
C. Wrnper, Univ. of Wisconsin, Madison. 

Twenty-three new Firestone stainless steel 
milk cans were put into service along with an 
equal number of new conventional tinned steel 
eans which received identical treatment. Cans 
were placed on 3 different farms and in the 
Univ. of Wis. dairy plant for the handling of 
cultured buttermilk and bulk pasteurized milk. 
The 2 types of cans were compared for bac- 
teriologieal condition, milkstone formation, solu- 
tion of iron into milk and resistance to cor- 
rosion and physical damage. 

With careful attention to cleaning procedures, 
both types of cans were kept in excellent bae- 
teriologieal condition. When mechanical can 
washing was inadequate because of partial 
drying of milk in the cans prior to washing, 
the formation of milkstone was found to be a 
greater problem in the (No. 2B finish) stain- 
less steel cans. No increase in the iron content 
of milk was observed from the stainless steel 
eans. Iron was demonstrated to go into solu- 
tion readily and sometimes cause an oxidized 
flavor when rust spots were present in the 
tinned steel cans. In consideration of the ex- 
perience gained with these cans for over 25 mo., 
it is suggested that the bottom of the stainless 
steel can be redesigned. 


M23. Laboratory studies of mixing liquids by 
agitation with air. R. L. Perry, W. L. DunK- 
LEY, and CATHERINE CAMPBELL, Univ. of Cal- 
ifornia, Davis. 

Mixing of milk by agitation with air has been 
used in a few plants for many years, but little 
information has been published on methods of 
application and factors influencing effectiveness. 
Studies of pertinent variables were undertaken 
using transparent fluids in glass tanks in the 
laboratory in order to observe the mechanism 
visually, and to economize on time and ima- 
terials. 
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Motion pictures were taken in 2 short hori- 
zontal cylindrical tanks to determine flow pat- 
terns and to permit measurement of bubble 
size and bubble and liquid movement. 

To represent blending as in standardizing or 
fortifying, observations were made of the time 
for complete color change after addition of acid 
to indicator solution in the tank, and to sim- 
ulate incorporation of a cream layer, the min- 
imum air rate for dispersion of slightly buoyant 
plastic particles was determined. A cylindrical 
tank, 11 in. in diameter and 2 ft. long, placed 
either horizontally or vertically, was used in 
most tests. 

Air supply-pipe arrangement, air rate, frac- 
tion of fill, and fluid viscosity were important 
variables. Asymmetrical location of air-sup- 
ply holes was usually better for blending but 
poorer for dispersion. In most cases for 
blending, mixing time decreased as air-rate or 
depth increased. Air agitation was more ef- 
fective in vertical than in horizontal tanks for 
both blending and mixing. 


M24. Mixing by air agitation in horizontal 
cylindrical milk tanks. W. L. DuNKLEyY and 
R. L. Perry, Univ. of California, Davis. 

Applicability of laboratory results to com- 
mercial practice and effectiveness of air mixing 
as used in industry were investigated in hori- 
zontal cylindrical tanks of capacity ranging 
from 140 to 7,000 gal. using several air-supply 
arrangements and air rates. Comparisons of 
air and mechanical mixing were included. Rate 
of mixing was determined by adding cheese 
eolor to water at the front of the tank and 
measuring differences in color of samples 
siphoned simultaneously from each end. Bab- 
eock tests were used to determine mixing times 
required for standardizing milk by addition of 
cream. 

Colorimetric tests in the 140-gal. tank eorrob- 
orated laboratory experiments in that the sup- 
ply pipe with uniformly spaced holes required 
appreciably longer times for mixing than a 
single hole at the center. Also, the mixing time 
increased with decrease in liquid depth. Mixing 
times for standardizing milk with cream were 
similar to those for blending cheese color in 
water when compared at the same ratio of con- 
centration difference between tank ends to mean 
eoncentration increase. 

Mechanical mixing of cheese color in water 
in the 140-gal. tank using a Lightnin agitator 
with 0.035 h.p. input required less time than 
air mixing with the most effective air supply 
arrangement at 3 cfm. Mixing cheese color in 
2,000 gal. water in a 4,000-gal. tank required 
less than 4 min. with a mechanical top-entering 
agitator driven by a 0.5 h.p. motor, but 34 
min. with air supplied by a 0.75 h.p. compres- 
sor distributed through a manifold having uni- 
formly spaced holes. 

Exploratory tests to compare the detrimental 
effects on milk of air and mechanical mixing 


565 


in laboratory equipment indicated little dif- 
ference with respect to flavor and physical 
properties. 


M25. A study of the effect of the temperature 
of water on ease of redispersion of spray-dried 
whole milk powder using low energy agitation. 
F. S. Hirt, W. K. Stoner, K. R. Woon, and J. 
M. McIntire, Quartermaster Food & Contain- 
er Institute, Chicago. 

It is generally recognized that temperature 
affects the dispersibility of milk powder; yet 
published information in connection with this 
problem is limited, especially where low energy 
agitation is applied. Also, earlier workers who 
investigated solubility of milk powders were 
concerned chiefly with roller-dried powders. 
This investigation was made to establish the in- 
fluence of temperature of water on ease of re- 
dispersion of spray-dried whole milk powder, 
using manual agitation. 

Premium grade whole milk powder was re- 
dispersed in tap water with stirring intervals 
of 1, 2, and 3 min. at temperatures between 
40 and 150° F. in increments of 10° F. Equip- 
ment and procedures for manual redispersion 
were similar to those available in home or army 
kitchens. Per cent total solids in the resulting 
milk was used as an index of ease of redisper- 
sion. It was found that the whole milk powder 
dispersed more rapidly when the temperature 
of water was 110-120° F. Statistical evaluation 
of the data was made and a formula developed 
for calculating the index of ease of redispersion 
of spray-dried whole milk powder under con- 
ditions of this experiment. 


M26. Certain factors influencing the self- 
dispersion of whole milk powder with and 
without added surfactants. D. W. MarHer 
and H. A. HoLienpEr, Purdue Univ., Lafay- 
ette, Ind. 

The effect of powder temperature and water 
temperature on the self-dispersion of whole 
milk powder with and without added surface 
active compounds has been studied. Self-dis- 
persion measurements were made by the method 
developed by the Dairy Labs. of the Quarter- 
master Food and Container Institute. Powder 
temperatures from 68 to 122° F. were used 
with water temperatures of from 75 to 120° F. 

In general the water temperature exerts a 
greater influence on the self-dispersion, by the 
method employed, than does the temperature of 
the powder. The greatest increase in the rate 
of self-dispersion of the control powder was 
obtained with a water temperature of 105° F. 
and a powder temperature of 86° F. When an 
additive was present, the most favorable com- 
bination was with a water temperature of 120° 
F. and a powder temperature of 122° F. How- 
ever, the maximum increase of the powder con- 
taining the additive, over the control, was ob- 
tained with a water temperature of 75° F. and 
a powder temperature of 86° F. 
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The storage of whole milk powder (with and 
without surfactants) at —20° F. and then 
tempering the powder to 68° F. before the self- 
dispersion measurement was made resulted in 
a marked reduction in the rate of self-disper- 
sion. By tempering at 104 and 122° F., before 
the measurement, some of the loss in self-dis- 
persion was restored. 


M27. Some factors involved in the wettabil- 
ity and dispersibility of dried whole milk. 
J. J. Janzen, W. A. McGuaGan, and A. M. 
Swanson, Univ. of Wisconsin, Madison. 

By using air elutriation techniques the frae- 
tionation of dried whole milk particles into 
various sized aggregates has been accomplished. 
Samples of most commercial dried whole milks 
eannot be fractionated without first removing 
the surface fat from the particle. It was found 
that the surface fat could be removed by the 
use of such solvents as “Skelly Solve B” and 
carbon tetrachloride. To date no significant dif- 
ferences in wettability and dispersibility have 
been found between the fractions representing 
various sized particles. The failure to show 
these differences may be due to the reappear- 
ance of surface fat on the particles because of 
the treatment. 

Solvent treated dried whole milk was found 
to flow more readily than untreated powder. 
Immediately after treatment, the samples were 
more readily wetted by water. They also dis- 
persed faster than the controls. After storage 
for 2 mo. at 70 and 110° F., the treated samples 
no longer showed the improvement in wettabil- 
ity and dispersibility. 


M28. Emulsion stability of cream dried by 
sublimation. W. D. Rurz and W. C. Winner, 
Univ. of Wisconsin, Madison. 

Studies on milk and cream dried by sublima- 
tion indicated that the normal butterfat emul- 
sion was destroyed during the process as 
evidenced by free fat after the dried samples 
were reconstituted. Emulsion stability studies 
were made on about 700 samples of dried 
cream. 

The normal emulsion in cream could be 
maintained after freezing and thawing if the 
eream had been frozen in less than 30 see. 
Temperatures of the cream during initial dry- 
ing, varying from —8.0° to —40.0° C., were 
not important factors. It was established that 
the emulsion destabilization was oceurring dur- 
ing the drying portion of the process. Addi- 
tions of sodium citrate or di-sodium phosphate 
were ineffective as emulsion stabilizing agents. 
However, removal of 20 to 40% of the calcium 
ions by ion exchange methods reduced free fat 
from 80 to 65%. Increasing the ratio of S.N.F. 
to fat inereased fat emulsien stability, but 
even under optimum conditions 45% of the but- 
terfat was in a free form after drying. A 14% 
addition of either dextrose or dried corn syrup 
solids was effective in reducing free fat in 
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dried cream to approximately 25%. Lactose 


and sucrose were slightly less effective. 


M29. The effect of the fat content of the milk 
on the keeping quality of the dried product. 
G. R. GreenBank and C. F. HurnaGe., Bureau 
of Dairy Industry, U.S.D.A. 

Six series of dried milks were prepared from 
milk standardized to give approximately 8, 14, 
20, 26, and 32% fat in the dried product. Each 
series was prepared from the same milk and 
given the same treatment. The dried milk was 
packaged in air and held at 20° C. Individual 
cans were removed at monthly intervi:ls, re- 
constituted, and judged. All samples were held 
until they were judged inedible. In every series 
the keeping quality increased with decreased 
fat content, especially below 20%. The keep- 
ing quality increases as the carbon tetrachloride 
extractable fat decreases. 


M30. Detection of foreign fats in dairy prod- 
ucts. W. H. Cuiuson and H. H. Sommer, Univ. 
of Wisconsin, Madison. 

The study included several proposed methods 
for detecting foreign fats in dairy products. 
The proposal that fluorescence of fat under 
ultraviolet illumination indicates the presence 
of foreign fat was found unreliable. Vegetable 
fats with carotene added showed slight fluores- 
cence similar to butterfat. The fluorescence of 
different butterfat samples was in inverse pro- 
portion to the color of the butterfat. Bleach- 
ing of butterfat with benzoyl peroxide caused 
it to show high fluorescence. 

Spectrographic analyses of various fats in 
comparison with butterfat offered no promise 
of useful application for this purpose. The 
solubility of butterfat in comparison with other 
fats, using various solvents of limited solvent 
power for fats, revealed interesting differences, 
but this also offered no promise. 

Several possible modifications of the Reichert- 
Meissl procedure were studied in comparison 
with the standard procedure. 


M31. A rapid chromatographic method for 
the detection of foreign fats in dairy products." 
W. J. Harper and T. V. ArmstronG, Ohio 
State Univ., Columbus. 

The detection of foreign fats in ice cream 
by measuring the molar concentration of buty- 
rie acid in saponified fat was the principle used 
in this investigation. Elimination of the neces- 
sity of extracting the fat from the sample was 
achieved by boiling the ice cream sample for 
10 min. in aleoholie KOH. Complete saponifica- 
tion of the fat was effected, and the degradation 
products formed from proteins and carbo- 
hydrate did not interfere with the fatty acid 
analyses. 

The molar concentration of the butyrie acid 
was determined using a modification of a direct 
chromatographic technique. The use of the pH 
6.5 buffered silica gel permitted the use of 35 
mm. tubing for the column and eliminated the 


FORTY-EIGHTH ANNUAL MEETING 


need to pressure pack the column prior to an- 
alysis. The hydrolyzed sample was diluted with 
water and an aliquot added to a mortar. The 
sample was acidified to form free acids and 
mixed with a small quantity of dry silicie acid. 
This mixture then was slurried on top of the 
buffered column, and elution of the acids was 
effected by mixtures of chloroform and butanol. 

All of the higher fatty acids were eluted 
in the first 150 ml. of solvent. Then 25 ml. of 
acid-free solvent was eluted from the column 
before the butyrie acid fraction was obtained. 
This threshold volume for the elution of butyric 
acid (175 ml.) was reproducible within + 10 ml. 
This permitted the use of a 150-ml. intermit- 
tent siphon; the 1st fraction collected contained 
the higher fatty acids, and the next fraction 
contained all of the butyric acid. Concentra- 
tions of acids were measured by titration with 
aleoholie KOH, using phenol red as an in- 
dicator. 

Under atmospheric pressure the chromato- 
graphie separation was completed in 2 hr. 
However, by using very slight pressure, the 
increased flow rate permitted a single analysis 
to be completed in less than 2 hr. 

Analyses of a number of ice cream samples 
revealed that the molar concentration of butyric 
acid is relatively constant. The method pro- 
vided results which were reproducible within 
+ 3%. On the basis of these findings foreign 
fat in excess of 15% could be detected. 

1 Supported in part from funds granted to the 
Ohio State Univ. by the Research Fdn. for aid in 
fundamental research. 


M32. Fractionation by selective solidification 
as an aid in detecting butterfat adulteration. 
W. A. KrienkeE, Univ. of Florida, Gainesville. 

Samples of butterfat, produced during the 
month of Jan., 1953, were obtained from ex- 
periment stations of several states selected to 
provide wide geographic, climatic, and feeding 
conditions. Portions of these are being frac- 
tionated by a process of partial solidification 
and filtration at successive temperatures of 95, 
80, 70, and 60° F. to yield 4 solid fractions and 
1 final liquid fraction. Other portions are being 
adulterated with different percentages of for- 
eign fats and oils and are being fractionated 
in a similar manner. 

Reichert-Meissl determinations are being 
made on the original butterfats, on the adulter- 
ated portions, and on the various fractions. 
Incomplete data on a few samples indicate good 
agreement among the values obtained on the 
fractions and their respective nonfractionated 
pure butterfat controls. Differences in values 
obtained on fractions of adulterated butterfat 
indicate positive identification of adulteration 
at levels as low as 2% foreign fat. The study 
is being continued. 


M33. A new method for the detection of sub- 
stitute fats in dairy products. V. BHALERAO 
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and F. A. Kummerow, Univ. of Illinois, Ur- 
bana. 

This method was based on basie differences 
in the triglyceride structure of substitute fats 
and butterfat. These differences are due to the 
fact that butterfat is the only edible fat known 
which contains short chained fatty acids. Fur- 
thermore, these differences are reflected in the 
physical properties of substitute fats and 
butterfat. 

The method involved a simple laboratory pro- 
cedure and no special equipment. By its use, ad- 
mixtures of 10% of the substitute fats now com- 
mercially available could be readily detected in 
butterfat. This laboratory procedure will be 
described and the results obtained with it com- 
pared with those obtained by other methods. 


M34. Improved techniques make cryoscopic 
values reliable. W. A. Krienke, Univ. of Flor- 
ida, Gainesville. 

Statements in the literature and our experi- 
ences with the Hortvet Cryoscope, to the effect 
that good reproducibility of values was not 
always possible even on the standard sucrose 
solution, led to investigations of techniques 
and manipulations. 

An attachment was provided for the freezing 
point thermometer that eliminates contact of 
the mereury bulb by the stirrer. This resulted 
in better agreement of values on replicate de- 
terminations. 

By careful timing from the start of ice 
erystallization and by employing different in- 
tensities and different intervals of tapping, it 
was found that consistent reproducibility of val- 
ues was possible when using the following pro- 
cedure: (1) Use a timer and start it when the 
mercury thread starts to rise; (2) after 2 min.; 
move the stirrer slowly up and down twice; (3) 
after an additional min. again stir; (4) using 
the rubber mallet, immediately tap the ther- 
mometer rapidly and rather vigorously for 20 
sec. (this vibrating technique may be accom- 
plished by giving some support to the top of 
the thermometer with one hand while tapping 
it at a point slightly below the reading point) ; 
(5) use a thermometer magnifier to obtain the 
reading. 

By the use of the special attachment and 
by the addition of these specific manipulations 
to the general instructions given in A.O.A.C. 
it has been possible to obtain values with the 
Hortvet Cryosecope that are reproducible and 
reliable. 


M35. The electrophoretic properties of casein 
and whey proteins from skimmilk, buttermilk 
and butter serum from the same whole milk. 
V..H. Nrevsen, J. L. Kucera, and E. W. Birp, 
Iowa State College, Ames. 

Skimmilk, buttermilk, and butter serum were 
obtained by separating pasteurized (74° C-16 
see.) whole milk, churning the cream (35-40% 
fat), melting the resulting butter at 45-50° C. 
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and removing the fat by centrifugation. The 
casein was precipitated from each of these milk 
derivatives by adding HCl to pH 4.6 and pur- 
ified by resuspending in dilute sodium hydrox- 
ide, reprecipitating, and careful washing. The 
whey proteins were obtained by lyophilizing 
the dialyzed acid wheys after the casein pre- 
cipitations. 

Electrophoresis of the casein from skimmilk 
and buttermilk in veronal and phosphate buffers 
at pH 8.4 and 7.7 produced the characteristic 
boundaries of the a-, B-, and y-ecomponents as 
shown for skimmilk by previous investigators. 
The mobilities and proportional areas of these 
components were practically the same for skim- 
milk casein and buttermilk casein. In the pat- 
tern of the butter serum casein the a-component 
occupied a smaller area, and the appearance of 
several new boundaries indicated the presence 
of components with electrophoretic mobilities 
different from those of skimmilk and buttermilk 
casein. 

When the caseins were extracted with acetone 
and ether at —24° C. before electrophoresis 
the skimmilk casein showed little change, the 
buttermilk casein showed three boundaries with 
mobilities different from those of the non-ex- 
tracted casein, and the butter serum casein 
yielded several components having lower mobil- 
ities than those of the unextracted casein. In 
the extracted caseins from both butter serum 
and buttermilk the fastest boundary was much 
slower than the rapidly moving a-boundary of 
skimmilk casein. 

Electrophoresis of the skimmilk whey protein 
at pH 7.7 produced 3 well-defined components. 
The lyophilized whey proteins from buttermilk 
and butter serum yielded suspensions which 
were too opaque for electrophoretic measure- 
ments. When these proteins were extracted with 
acetone and ether at —24° C. the resulting sus- 
pensions were clear, but the boundaries in the 
electrophoretic patterns were not well defined 
although there was evidence of the same three 
components as in the whey proteins from skim- 
milk. That component of the skimmilk whey 
protein which had the highest mobility and 
which produced the largest area (69% of total 
area) was only slightly evident in the pattern 
of the butter serum whey protein (4% of total 
area). 

The significant quantities of material which 
could be extracted with ether from the casein 
and whey proteins of buttermilk and butter 
serum and the phosphorus content of this ma- 
terial encourage the assumption that the pro- 
teins in buttermilk and butter serum exist, in 
part, as protein-lipid complexes. This is par- 
ticularly true of the whey proteins of butter 
serum. 


M36. The distribution of casein and non- 
casein proteins, calcium and phosphorus among 
skimmilk, buttermilk and butter serum from 
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the same whole milk. V. H. Nre.sen and E. W. 
Birp, Iowa State College, Ames. 

During an attempt to evaluate the “true 
acidity” of skimmilk, buttermilk and butter 
serum by means of Ling titrations, it was 
found that butter serum did not coagulate with 
rennet. In order to find the reasons for this 
phenomenon a study was made of the distribu- 
tion and properties of the proteins and the eal- 
cium and phosphorus in these products. 

Total protein, casein, proteose-peptone, and 
globulin nitrogen did not show significant vari- 
ations among the 3 milk derivatives. However, 


the “albumin” nitrogen in butter serum was 
only 25-30% of that found in skimmilk and 
buttermilk. 


The calcium content, expressed as percentage 
of the product, of buttermilk was only sightly 
lower than that of skimmilk but that of butter 
serum was 40% lower. When calculated as 
the percentage of the fat-free solids, the cal- 
cium content of butter serum was only sightly 
lower than that of skimmilk and buttermilk. 

In butter serum, the phosphorus, as_per- 
centage of the product, which remained after 
protein precipitation with trichloroacetic acid 
(inorganie phosphorus) was approximately 
half that of skimmilk and buttermilk. The lipid 
phosphorus content of butter serum was 5-8 
times greater than that of skimmilk or butter- 
milk. The distribution of total phosphorus 
showed inconsistent variations among the 3 
milk derivatives. 

Ling titrations on skimmilk and buttermilk 
indicated the presence of less colloidal “trical- 
cium phosphate” in the latter than in the for- 
mer. These titrations could not be completed 
on butter serum beeause of its inability to 
coagulate with rennet. This phenomenon may 
be explained partly by the differences in pro- 
tein, caleium, and phosphorus distribution 
among the 3 milk derivatives and partly by the 
apparent formation of protein-lipid complexes 
in the butter serum. 


M37. The denaturation of milk serum pro- 
teins at temperatures —— from 180 to 
290° F. H. A. Haruanp, S. T. Courter, V. H. 
TowN_Ley, and R. JENNEsS, Univ. of Minnesota, 
St. Paul. 

Various aspects of serum protein denatura- 
tion have been shown previously to be of value 
as objective criteria of processing methods used 
for the manufacture of dry whole milk and non- 
fat dry milk solids. However, little is known 
concerning these relationships for heat treat- 
ment of milk at temperatures above the normal 
boiling point. 

The heat treatments were done by means of 
an experimental laboratory tubular heater de- 
signed to heat milk at temperatures ranging 
from 180 to 290° F. and provide holding times 
ranging from about 1 see. to 2 min. The heat- 
ing section consists of 5/16” O.D., 16 ga. stain- 
less steel tubing mounted concentrically in a 
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thermostatically controlled steam chest. The 
holding section consists of forty 3@” I.D. stain- 
less steel tubes mounted in a vacuum chamber to 
retard heat loss and so arranged that the milk 
ean be passed through a variable number of 
them. A cooling section similar to the heating 
section, but supplied with cooling water, is in- 
eluded. The milk is pumped through the heater 
at rates up to 30 gal./hr. with a single stage 
homogenizer pump equipped with a variable 
speed drive. 

Three criteria were used to measure the effect 
of the heat treatments on the milk serum pro- 
teins. The “heat liberated” sulfhydryl groups 
were estimated by the thiamine disulfide meth- 
od and those rendered oxidizable as a result of 
the heat treatment were determined by the 
o-iodosobenzoate method. The solubility changes 
in the milk serum proteins resulting from the 
heat treatments were estimated by the Harland 
and Ashworth procedure. In addition, certain 
representative lots of heated skimmilk were 
subjected to experimental bread-baking tests. 

Max. thiamine disulfide reducing substances 
were obtained even at the higher temperatures 
only when the holding time was in excess of 
1 min. Likewise, the content of oxidizable -SH 
groups measured by the o-iodosobenzoate meth- 
od was a min. after similar heat treatments. 
Heat treatments of milk for a period of only 1 
see. result in up to 40% denaturation of the 
serum proteins, but over 1 min. is required for 
complete serum protein denaturation at the 
maximum temperature studied. The baking 
quality of the raw skimmilk was not improved 
by heating for only 1 sec. at any temperature 
up to 290° F., but satisfactory bread could be 
made from milk heated for at least 1 min. at 
temperatures above 210° F. 


M38. Study of denaturation of B-lactoglob- 
ulin. VirgintA Munarz and A. M. Swanson, 
Univ. of Wisconsin, Madison. 


Previous studies on denaturation of B-lacto- 
globulin have been limited to conditions which 
are not comparable to those encountered in the 
processing of milk products. Therefore, studies 
of denaturation of erystalline B-lactoglobulin 
under conditions of temperature, pH, and pro- 
tein and salt concentrations similar to those en- 
countered in milk processing were initiated. 

The denaturation of B-lactoglobulin in buf- 
fered solutions in the pH range of 5.09 to 8.58 
over a temperature range of 30 to 67.5° C. has 
been found to follow first order kinetics. These 
determinations were made over a 0.5 to 1.9% 
range of initial protein concentration. De- 
naturation was measured by the insolubility of 
B-lactoglobulin at its isoelectric point. 

The velocity of denaturation has been found 
to increase with an increase in pH and temper- 
ature. The velocity at the same pH also was 
influenced by the ions present. That denatura- 
tion at low ionic strengths is more rapid and 
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extensive was substantiated in these experi- 
ments. 

At 30 and 50° C. only a slight denaturation 
of B-lactoglobulin, in phosphate-citrate buffer, 
occurs upon heating for 15 min. at pH’s rang- 
ing from 5.09 to 7.77. The amount of denatured 
protein increases gradually with increasing 
pH when similarly heated at 60° C. At temper- 
atures from 65 to 70°C., the extent of de- 
naturation increases gradually with pH up to 
pH 6.7. At pH 6.7 there is a sharp increase 
in the amount of denaturation, which continues 
to increase to pH 7.77. 


M39. Changes in casein brought about by the 
prolonged action of rennet. EK. C. Hagpera 
and R. A. Sunuivan, National Dairy Researeh 
Labs., Ine., Oakdale, N. Y. 

Following the procedure of Cherbuliez, a 2% 
casein solution was treated with 0.2% rennet 
extract and incubated at 38-40° C. for 15 min. 
The solution was divided and 1 portion given 
a heat treatment to inactivate the enzyme. 
These 2 solutions plus a control containing no 
rennet were fractionated by the Warner pro- 
cedure. 

In solutions containing active rennet about 
45% of the total protein became nonprecipitable 
as alpha or beta casein compared to 9% in the 
absence of rennet and 17% in the heat-inac- 
tivated samples. The fractions separated from 
the sample containing active rennet showed 
electrophoretic differences. The alpha casein 
fraction contained material of higher mobility 
than alpha casein, and the pattern for the beta 
casein fraction shows a separation into two 
peaks. In addition to electrophoretic differences 
the phosphorus and tyrosine content of the al- 
pha casein fraction separated from the sample 
containing active rennet was increased. Both 
the changes in electrophoretic patterns and in- 
erease in phosphorus to nitrogen ratio were 
observed in whole casein dissolved in acetate 
buffer and incubated with rennet during dialysis 
at 2° C. 


M40. Characterization of the heat-labile loaf 
volume depressant of milk serum proteins. A. 
L. Gorpon, E. J. Guy, Roperr JENNESS, and 
W. F. Geppes, Univ. of Minnesota, St. Paul. 
The heat labile factor which depresses the 
loaf volume of bread made with skimmilk has 
been found to reside in the classical “lacto- 
globulin” fraction of the serum proteins (frac- 
tion precipitated from milk serum by half sat- 
uration with ammonium sulfate). Incorporation 
of this globulin preparation at the rate of 125 
mg. /100 g. of flour reduces loaf volumes by 
about 15%. In order to ascertain whether the 
action of the depressant may be enzymatic, the 
globulin preparation was tested for the presence 
of proteases and amylases. The material ex- 
hibits no proteolytic activity in the range of pH 
and temperature likely to be encountered in 
fermenting dough; furthermore it does not en- 
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hance the action of flour proteases. On the 
other hand, the material possesses considerable 
amylase action, as shown by its ability to lique- 
fy starch suspensions. 


M41. The effect of storage upon the nitrogen 
distribution in ice cream. James B. MICKLE 
and JosepH A. Metser, Jr., Michigan State 
College, East Lansing. 

Tee cream frozen to an overrun of about 100% 
was packaged in pint “nestyle type” containers 
and stored for 12 wk. at 7° F. At regular in- 
tervals during this storage period the following 
nitrogen values were obtained: total nitrogen, 
easein, heat coagulatable, albumin, globulin, 
nonprotein and minor protein nitrogen. Data 
relative to the total solids content, weight loss, 
and shrinkage of the ice cream also were re- 
corded. These values were obtained from the 
top horizontal surface and from the middle of 
the pint ice cream samples. 

It was found that as shrinkage increased 
during storage, so did weight loss, total solids, 
and total nitrogen at the top horizontal surface 
of the samples. Nitrogen fractions other than 
total nitrogen also increased at the top surface, 
but the % which they constituted of the total 
did not change outside the limits of experi- 
mental error. Changes which occurred in the 
middle of the pint samples were very slight 
and generally were within the limits of ex- 
perimental error. 

Shrinkage, weight loss, total solids, and total 
nitrogen increased more in ice cream packaged 
in untreated paper containers than in paraffin- 
treated paper containers. 

The gradual increase with storage of all the 
nitrogen values at the top horizontal surface 
of the ice cream was thought to be due to a 
loss of moisture from the product and is not 
believed to be influenced by shrinkage. 


M42. Observations on bacterial population 
and characteristics of bottled milk under re- 
frigerated holding. H. V. Arnuerton, F. J. 
Doan, and G. W. Warrous, Jr., Pennsylvania 
State College, State College. 

The age of bottled milk at consumption has 
inereased as a result of every-other-day and 
3-day delivery systems and of increased store 
sales. Consequently the bacteriology and keep- 
ing properties of the refrigerated product have 
become of greater interest and importance. 
Organisms surviving in test-tube pasteurized 
milk, held at temperatures of 45° F.-or under 
for periods up to 15 d., exhibit little or no 
tendency to increase but marked growth oc- 
eurs at 50°F. This is shown by counts on 
plates incubated at 10, 25, and 35° C. for 10, 
3, and 2 d., respectively, the multiplication pat- 
terns being similar but the 25° C. ineubated 
plates giving significantly higher numbers. 
Freshly bottled samples of commercial milk, 
having been exposed to some recontamination, 
show progressive elevation in bacterial popu- 
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lation even when held at 40° F. and especially 
so when bacterial plates are incubated at 32° 
C. and under. Incubation temperatures of 32, 
26, and 20° C. gave almost identical counts. At 
35° C. ineubation the counts lagged far behind 
after 3 d. holding. At 10° C. the counts, while 
low at first, almost equaled the others after 
6 d. holding. Counts at 37° C. were consistently 
low. “Standard” plate counts on refrigerated, 
held milk gave little information on bacterial 
condition. Bottled milk during refrigerated 
aging, exhibits very slow dye reduction, no 
significant inerease in phosphatase, little change 
in acidity or pH, and slow change in flavor 
even with rapidly increasing bacterial num- 
bers. The first perceptible indication of de- 
terioration seems to be a loss of stability on 
the point of casein. 


M43. Influence of time and temperature of 
plate incubation upon bacterial counts of mar- 
ket milk and related products. F. KE. NELSon 
and M. P. Baxer, Iowa State College, Ames. 

Samples were purchased at retail outlets 
soon after delivery. Some samples were plated 
without holding, and some were held at approx- 
imately 5° G. until considerable bacterial de- 
velopment had occurred. Plates were incubated 
at 35° C. for 2 d., 32° C. for 2 d., 25° C. for 2 
and 3 d., 21° C. for 2, 3 and 4 d., 15° C. for 3, 
5 and 7 d., 10° C. for 4, 5, and 7 d., and 5° C. 
for 5, 7, and 10 d. In later comparisons the 
intermediate incubation times were omitted. 
Coliform counts were made on violet red bile 
agar at 35 and 32°C. 

Most of the unstored samples gave very low 
counts at 5 and 10°C. and counts at 35 and 
32° C. averaged 25 and 86%, respectively, of 
those at 25 or 21° C. The shorter incubation 
periods gave counts much below those of the 
longest ineubation periods, and the colonies 
also were much more difficult to count. 

Samples in which considerable bacterial 
growth oceurred at 5° C. usually gave much 
the same counts at all temperatures of plate 
ineubation except 35°C. Counts at 35°C. 
frequently were less than 1% of the counts at 
other temperatures. With few exceptions, the 
shorter incubation periods gave counts essential- 
ly equal to those after maximum incubation 
periods. Frequently the colonies were small 
enough to make counting more difficult at the 
shorter ineubation periods, especially at 5 and 
10° C. 

Initial coliform counts were not a satisfactory 
index of whether extensive bacterial growth 
would oceur in samples held at 5° C. Plate 
counts made at 35° C. were not an index of 
whether psychrophilic growth either had oc- 
eurred or would occur. Plates held at 21 or 
25° C. for 3 d. will detect high counts of 
psychrophilie bacteria. 


M44, The destruction of psychrophilic bac- 
teria in milk by HTST pasteurization based 
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on thermal death time studies. R. H. ANDREWS 
and O. W. Kaurmann, Univ. of Illinois, Ur- 
bana. 

Of 66 psychrophilic organisms isolated from 
milk and water supplies, none survived heating 
at 143° F. for 25 min. In order to determine, 
however, whether these organisms would survive 
the HTST pasteurization procedure, Z values 
for 2 of the organisms were determined in skim- 
milk. A tightly sealed chamber containing 200 
ml. of sterile milk was submerged in a constant 
temperature water bath and inoculated with 
1 ml. of a 24-hr. skimmilk shake-culture. In- 
itial chamber counts varied from 8 to 55 mil- 
lion/ml. At intervals throughout the heating, 
samples were removed, and the numbers of 
survivors were determined by plating. The 
rate of destruction of each organism was studied 
at 3 temperatures, and destruction rate curves 
were plotted from these data; the D values 
were calculated from the straight line por- 
tions of the curves. The logarithms of D were 
then plotted against the temperatures to obtain 
Z. The average Z values were 6.7 and 14.3 
for the 2 psyehrophiles studied. 

By comparing these values with the Z values 
of the pasteurization curve and using, as an 
end point, 99.999% destruction, it can be shown 
that these organisms will not survive HTST 
pasteurization; their presence in pasteurized 
bottled milk, therefore, appears to be due to 
post-pasteurization contamination. 


M45. The role of psychrophilic bacteria in 
the keeping quality of commercially pasteur- 
ized and homogenized milk. J. C. Boyn, C. K. 
and G. M. Trout, Michigan State Col- 
lege, East Lansing. 

The average keeping quality of commercially 
pasteurized and homogenized milk stored at 
40° F. was found to be 13 to 18 d. based on 
37+ flavor score, and 8 to 11 d. based on the 
50,000/ml. bacterial standard. When dupli- 
eate samples were stored at 33° F., the average 
keeping quality of the milk was extended an 
additional 11 to 14 d. 

The flavor deterioration was correlated with 
the growth of psychrophilic bacteria at both 
‘storage temperatures. No oxidized flavors were 
encountered. The keeping quality of the milk 
studied in July was superior to that of the 
Nov. and Dee. milk, regardless of the storage 
temperatures. 

The majority of the organisms isolated from 
the milk having the poorest keeping quality 
were Gram-negative rods, most of which were 
killed by pasteurization at 143° F. for 30 min. 
However, the milk which had the best keeping 
quality at either storage temperature was 
spoiled eventually by the growth of a heat- 
resistant, sporeforming rod. 

Standard plate, coliform, and/or psychro- 
philic counts on the freshly pasteurized milk 
were found to be of little value in predicting 
the keeping quality of the milk when heid at 
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40° or at 33°F. Apparently, the. organisms 
causing spoilage. are present in the freshly 
pasteurized milks in such few numbers that 
these tests do not detect them accurately. 

A comparison of bacteria counts obtained 
after incubation of the agar plates for 7, 10, 
15 and 20 d. showed that at no point during 
the incubation at 50° F. did the bacteria counts 
coincide with those obtained by incubating the 
plates at 40° F. The counts were always higher 
when the plates were incubated at 50° F. 


M46. Effect of incubation or storage temper- 
atures on the growth of psychrophilic bacteria. 
E. M. Mikonascrk and L. H. Ohio 
State Univ., Columbus. 

In a study made of the effect of storage or 
incubation temperature on several types of psy- 
chrophilic bacteria, it was found that T.G.E.M. 
plates incubated at 0-1.66° C. usually required 
7 d. for colonies to become visible; at 2.2-4.4° 
C. it usually required 5 d.; and at 7.2-10° C. 
it usually required only 3 d. 

Also, there was a decided difference in the 
agar plate counts of the same samples when 
plates were incubated at 0-1.66° C. as compared 
to plates incubated at 7.2-10° C. 

Bacteriai counts made on samples of milk 
stored at these temperatures for 7 d. were much 
higher at the higher temperatures. In some in- 
stances as much as 30 times higher. 

In a study made on pure cultures of meso- 
philic-thermoduries, the results showed that only 
8 out of 150 eultures studied showed psychro- 
philic tendencies. After a storage period of 7 
d., 27 of the 150 showed psychrophilic ten- 
dencies. In this conversion, some organisms did 
develop the ability to grow at the lowered tem- 
peratures. However, growth at the lowered 
temperatures was not vigorous. 


M47. Effects of chelating compounds upon 
oxidized flavor of milk. L. R. ArrineTron and 
W. A. Krienke, Univ. of Florida, Gainesville. 

Chelating compounds studied for their anti- 
oxidant properties in milk were: (1) the di 
sodium salt, (2) the tetra sodium salt, and (3) 
the di sodium calcium salt of ethylene diamine 
tetra acetic acid (EDTA) and (4) sodium di- 
ethyldithio-carbamate. Each was added at sev- 
eral levels to samples of milk following the ad- 
dition of copper in the form of CuS0O..5H:20. 

In the samples of milk to which 3 to 5 p.p.m. 
of copper had been added, approximately 100 
p.p.m. of the di sodium salt and of the di 
sodium calcium salt of EDTA inhibited the 
oxidized flavor. At 50 p.p.m. of these salts, 
the flavor defect developed slightly. Sodium 
diethyldithio-earbamate was approximately as 
effective as the di sodium and di sodium calcium 
salts of EDTA while the tetra sodium salt of 
EDTA was less effective. Limited observations 
also indicated favorable effects against the sun- 
light flavor. 

At levels found to be adequate for protecting 


milk against the oxidized flavor caused by 
added copper up to 5 p.p.m., no flavor defect 
was detected which could be attributed to these 
eompounds, 

Experiments with rats are in progress to ob- 
serve physiological effects of these compounds 
when included in a mineralized milk sucrose 
diet. 


M48. Ascorbic acid and oxidized flavors. FE. 
S. Gururig, Cornell Univ., Ithaea, N. Y. 

A study was made by completely and quickly 
oxidizing the ascorbie acid of milk and adding 
it as an antioxidant to prevent the development 
of oxidized flavors. In 1951 skimmilk, whole 
milk, and cream did not develop oxidized flavors 
in 21 d. when the ascorbie acid was eliminated. 
The check and the high-ascorbie-acid samples, 
however, had strong oxidized flavors. After 9 
mo., 2 copper samples and 1 noncopper sample 
showed oxidized flavors when ascorbic acid was 
thought to be absent. The cheeks and high- 
ascorbic-acid samples were mostly highly oxi- 
dized. 

When the milk was pasteurized at 165 instead 
of 143° F., as above, the samples without as- 
eorbie acid did not develop oxidized flavors in 
21 d., whereas the check and the high-ascorbic- 
acid samples were oxidized. This condition 
was the same in 9 mo. 

The results of the 1952 research on 540 
samples are not recorded here. In 1953 a set 
of 864 samples was processed for examination 
when fresh and stored. On the 28th d., the 
skimmilk, whole milk, and cream without as- 
eorbic acid had maintained freshness, whereas 
the controls and the high-ascorbic-acid samples 
were strongly oxidized. 


M49. An origin of sunlight flavor in milk. S. 
Parton and D. V. JosepHSON, Pennsylvania 
State College, State College. 

Studies concerning the origin of sunlight 
flavor in skimmilk have indicated that meth- 
ionine is the principal source of the flavor sub- 
stance(s) and that flavor production depends, 
in a large measure, on the presence of riboflavin. 
The exposure to sunlight of dilute aqueous 
solutions of methionine produced only a slight 
degree of sunlight flavor. However, such solu- 
tions containing 4 mg. of methionine and 1.5 
mg. of riboflavin/qt. developed the typical sun- 
light flavor to a pronounced degree during 1-hr. 
exposure. The addition of methionine to skim- 
milk greatly enhanced development of sunlight 
flavor upon subsequent exposure of the milk to 
light. Studies with skimmilk and with aqueous 
systems containing riboflavin reveal that cys- 
teine, cystine, homocysteine, methionine sulfox- 
ide, methionine sulfone, and tryptophane do not 
appear to be involved in sunlight flavor produc- 
tion. The role of riboflavin in the flavor mech- 
anism seems reasonably specific since com- 
parable action could not be obtained with water 
soluble chlorophyll or tartrazine, a food dye 
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having certain spectral properties similar to 
those of riboflavin. Various degradation prod- 
ucts of methionine are being prepared and 
studied in an effort to identify the flavor com- 


pound(s). 


M50. A study of the transmission and the re- 
flectance of light by milk. W.H. Burcess and 
B. L. Herrineton, Cornell Univ., Ithaea, N. Y. 

In determining the transmission of light by 
milk, one must consider 3 factors if serious 
errors are to be avoided. First, much of the 
light passing through a layer of milk is seat- 
tered through wide angles. Secondly, starting 
with thin layers, the fraction of the transmitted 
light which is seattered through wide angles 
increases as the layer becomes thicker. Thirdly, 
milk fluoresces when exposed to light in the 
ultraviolet region. These factors make it im- 
possible to obtain accurate light transmission 
data with a colorimeter or spectrophotometer. 
Therefore, a special light transmission ap- 
paratus was constructed. 

Transmission data were obtained for samples 
of skim, whole, and homogenized milk at the 
following wave lengths: 578, 546, 436, 405, 
365, 334, 313, and 254 mu. The data differ 
appreciably from those reported in the liter- 
ature. It was discovered that the amount of 
light passing through a layer of milk did not 
decrease with increasing thickness of the layer 
in the manner predicted by Lambert’s law. 

As in the case of the transmitted light, the 
problems of light scattering and fluorescence 
make it impossible to obtain accurate reflect- 
ance data with conventional apparatus. Hence, 
it was necessary to construct a new reflectance 
apparatus. Reflectance data were obtained for 
samples of skim, whole, and homogenized milk 
at the same wave lengths as the transmission 
data. 


M51. The stability of added vitamin A in 
fluid and dry milks. D. H. Cox, 8. T. CounTsEr, 
and W. O. Lunppere, Univ. of Minnesota and 
Hormel Institute, Austin, Minn. 

The stability of added vitamin A palmitate 
dissolved in glyceryl mono oleate in fluid milks, 
dry whole milk, and nonfat dry milk solids was 
investigated. 

Vitamin A palmitate added at the rate of 
2,000 I.U./qt. appears to be quite stable in 
either fluid whole milk or skimmilk during 10 d. 
storage at 40° F. 

There is a gradual loss of added vitamin A 
in either air-packed dry whole milk or nonfat 
dry milk solids during storage. The rate of loss 
is influenced by storage temperature and pre- 
heating temperature of the fluid and is greater 
in nonfat dry milk solids than in dry whole 
milk. Loss of added vitamin A is greatly re- 
tarded by the addition of nordihydroguaiaretic 
acid to dry whole milk (0.037% on a fat basis) 
and to nonfat dry milk solids (0.0144% on a 
solids-not-fat basis). Adequate gas-packing ef- 
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fectively prevented loss of added vitamin A in 
these products. 

Some evidence was secured that added vitamin 
A was less stable in dry whole milk and nonfat 
dry milk solids produced during the winter 
than in similar products produced in summer. 


M52. Evaluation of the 2,4 dinitrophenyl- 
hydrazine test for vitamin C in milk. J. Tosias, 
D. W. Wuirman, and E. O. Herrerp, Univ. of 
Illinois, Urbana. 

Several modifications of this test have given 
satisfactory performance in the estimation of 
the reduced. and oxidized form of ascorbic acid 
in blood and other biological substances. In 
the present study the test was applied to raw 
and pasteurized milk, evaporated milk, and 
powdered milk. 

In performing the test the steps are as fol- 
lows: (a) precipitation of proteins, (b) treat- 
ment of serum with activated charcoal, (c) 
addition of thiourea and 2,4 dinitrophenyl- 
hydrazine reagent, (d) incubation at 37° C., 
(e) addition of sulfuric acid, (f) determination 
of % transmission read against a blank in a 
photoelectric colorimeter using a 540 m filter, 
and (g) computation of the ascorbic acid con- 
tent from a standard concentration curve. 

The effects of the following variables upon 
the determination were investigated: type and 
concentration of precipitating agent, amount 
of activated charcoal (Norit), incubation time, 
temperature at which colorimetric readings 
were made, time upon the stability of color in- 
terferences in heated milk, and order of addi- 
tion of reagents to the blank. Results of an- 
alyses using this test show a satisfactory de- 
gree of reproducibility with a standard devia- 
tion of 0.036 mg. aseorbie acid/100 ml. of 
sample. The average recovery of known amounts 
of ascorbie acid added to milk was 100.7%. 


M53. A short activity test for starters. N. 
S. Gotpine, C. C. Prouty, P. R. ELLIKER, and 
B. P. Kirruisineue, State College of Wash- 
ington, Pullman. 

At the 47th Annual Meeting of the A.D.S.A. 
at Davis, Dr. H. C. Olsen, Chairman of the 
Committee to recommend a standard activity 
test for starters, said that the Committee 
thought there was much need for a simple short 
activity test, as well as a longer, more accurate 
test. This paper presents such a test for 
criticism. Data show deviation with replicate 
tests when made with (1) whole milk, (2) skim- 
milk, and (3) reconstituted N.F.D.M. Also, a 
comparison is made of the short test with a 
previously reported 6-hr. activity test. 


M54. A study of cottage cheese quality. D. 
D. Deane, F. E. Nevson, and R. W. BavuGu- 
MAN, Iowa State College, Ames. 

The quality of 79 samples of cream cottage 
cheese representing 25 plants was studied by 
organoleptic, chemical, bacteriological, and 


keeping quality tests. Samples submitted by 
the manufacturers were found to be of higher 
quality, when received, than samples purchased 
in retail stores. The keeping quality of both 
groups, as measured by holding 2 d. at 21° C. 
or 5 d. at 6-7° C. was equally poor. 

The butterfat, moisture, and total chlorides 
varied from 2.2 to 2.83%, 71.6 to 81.8% and 
0.32 to 1.7%, respectively, with corresponding 
averages of 5.2, 77.8, and 1.2%. The pH values 
ranged from 4.4 to 5.2, with 59 samples having 
a pH of 4.8 or above and 21 samples with pH 
5.0 and above. A slimy curd defect was found 
in both stored and fresh samples of cheese 
having a pH below 4.7 when received. 

Plate counts were made of yeasts, molds, 
coliform, proteolytic and lipolytic organisms 
present when the cheese was received. Yeast 
counts in excess of 10,000/g. were found in 21 
of the 79 samples; only 2 samples had mold 
counts within this range. High counts of other 
organism types occurred with intermittent fre- 
quency. Poor flavor characteristics of fresh 
cheese and cheese stored at 21° C. for 2 d. were 
associated most closely with mold counts in ex- 
cess of 100/g.; proteolytic and lipolytic counts 
in excess of 100/g. on the cheese as received 
were associated most closely with poor keeping 
quality after 5 d. at 6-7° C. 

From these results it was evident that there 
is a need for more quality control work with 
this product. 


M55. A miniature cheese technique and its 
application to research problems. Harvey 
Fram and Frankuin W. Barser, National 
Dairy Research Labs., Inc., Oakdale, N. Y. 

The evaluation of the many variables in 
cheese making always has been hampered by a 
lack of good research methods for making 
cheese in the laboratory. To overcome the need 
for using commercial equipment and procedures 
for investigational work, a technique has been 
developed for making cheddar cheeses on a 
laboratory scale from 1 |. of milk. By using 
a multiple vat, capable of handling at least 6 
different cheeses simultaneously, it was possible 
to study many variables at 1 time using the 
same lot of milk. The accumulation of data 
is rapid and is accomplished with a minimum 
of labor, raw materials, and space. 

Although the resultant cheddar cheese may 
lack of some of the body and texture qualities of 
conventional cheese, it is felt that in studies 
where comparative data is sought the technique 
has wide application. It has proven to be val- 
uable in sereening cultures for flavor properties, 
determining the performance of stored dried 
lactie cultures as cheese starters, and determin- 
ing the effect of antibiotic and sanitizing 
agents in the cheese making process. The 
equipment also has been: adapted for cottage 
cheese studies and found to be particularly use- 
ful in determining the suitability of skim 
powder for cottage cheese manufacture. 
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M56. Observations on cheese flavor produc- 
tion by pure chemical compounds. G. J. SiL- 
VERMAN and F. V. Kostkowsky, Cornell Univ., 
Ithaea, N. Y. 

Chemical compounds recently shown by 
chromatographic technics to exist as end prod- 
ucts of cheddar cheese ripening were incor- 
porated in various combinations into water 
solutions or bland cheese solids. Taste sensa- 
tions were recorded with the view toward 
establishing the significance of specific chemical 
groups upon typical cheese flavor development. 

Certain combinations of highly purified amino 
acids produced a cheesy flavor but one which 
was characterized by a sweetness strongly re- 
sembling Swiss cheese flavor. Fatty acids, alone, 
when incorporated in various combinations pro- 
duced an unpleasant flavor of rancidity and 
without any evidence of a cheesy flavor. When 
amino acids and fatty acids were incorporated 
together in concentrations closely approximat- 
ing those found by chromatographic analyses 
in well-ripened cheese, the resulting flavor was 
pleasant, sharp, and had some but not all of 
the characteristics of typical cheddar flavor. 
The apparent interdependence of each of these 
two major chemical groups in the formation of 
a pleasant, sharp cheesy flavor stresses the need 
for a systematic taste study of pure compounds 
as an aid toward increasing our knowledge of 
cheese flavor. 


M57. The effect of heat treatment upon the 
acceptance of process cheese products. R. I. 
Meyer and J. M. McIntire, Quartermaster 
Food and Container Inst., Chicago. 

Process cheese products manufactured by cr- 
dinary commercial procedures contain a micro- 
biological flora which may be activated during 
prolonged military storage and handling under 
adverse conditions. Destruction of microorgan- 
isms, ineluding spores, in cheese products would 
be a desirable means of effecting better keeping 
quality of the products. 

The method of applying heat employing the 
conventional steam-retort was attempted on 
process cheese and 2 varieties of Army-type 
cheese spread. The effect of heat upon the 
cheese and the problem of heat transfer in the 
products were studied. 

Sensory evaluation studies upon these prod- 
uets, with a prior retort treatment of 75 min. 
at 240° F. and the same products without this 
treatment, have been carried out for a period of 
l yr. After treatment, the products were stored 
at 40°, 70° and 100° F. The results indicated 
that the high-heat-treated products, except in 
the case of process cheese, have maintained a 
preference rating equal to that of the commer- 
cial low-heat-treated samples. 


M58. The influence of processing on the elec- 
trophoretic pattern of cheese protein. E. C. 
Haapere, R. A. and Margaret 
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PATRICK, National Dairy Research Labs., Inc., 
Oakdale, N. Y. 

Protein from natural cheddar cheese and 
process cheese was prepared for electrophoresis 
by a procedure including solvent extraction to 
remove fat, solubilization of the residue with 
the aid of sodium oxalate, removal of the cal- 
cium oxalate by centrifugation, and dialysis 
of the solution. The electrophoretic analysis of 
the protein was made in veronal buffer pH 7.8 
and ionie strength 0.1. 

The electrophoretic patterns of the cheese 
protein resemble casein but show some sign of 
degradation. There was no significant differ- 
ence in the patterns for protein from natural 
cheese and from the same cheese after proces- 
sing with phosphate or citrate emulsifier. 


M59. An early gas defect in Swiss cheese 
caused by Bacillus polymyxa. R. TsEPKEMA 
and W. V. Price, Univ. of Wisconsin, Madison. 

On August 28, 1952, at the Univ. of Wis., a 
wheel of Swiss cheese was made which developed 
early gas. 

The organism causing the defect was isolated 
and characterized as Bacillus polymyxa. A pure 
culture of the isolated organism then was used 
to inoculate a small quantity of selected milk 
which was made into cheese by the Swiss 
process. The cheese made from the inoculated 
milk showed early gas apparently identical to 
that in the defective cheese; identical milk made 
into cheese without such inoculation showed no 
gas. The organism was recovered from the 
inoculated cheese. 

After 2% mo. curing at 50° F., a part of 
the defective cheese was processed. A normal 
processing treatment was used with temper- 
atures of heating ranging from 150 to 175° F. 
in 4 different batches. Storage at 72° F. pro- 
duced no evidence of gas after 4 wk., but when 
the holding temperature was raised to 95° F. 
the sample processed at 150° F. showed strong 
gas formation at the end of 3 d. Bacillus 
polymyzxa could not be isolated from this cheese. 
The 3 loaves processed at higher temperatures 
a 9 no detectable change during 2 wk. at 
95° F. 


M60. Effects of pH on the growth of Pro- 
pionibacterium shermanii and its relation to 
the quality of Swiss cheese. R. P. Titrts.er 
and G. P. Sanpers, Bureau of Dairy Industry, 
U.S.D.A. 

In a fundamental and taxonomie study of the 
genus Propionibacterium, slight differences in 
the initial pH of the nutrient medium, particu- 
larly within the range of pH 4.7 to 5.5, were 
found to greatly affect the growth of Propioni- 
bacterium shermanii. The critical pH was usual- 
ly about pH 5.0, but it differed with the size of 
the inoculum, the degree of anaerobiosis, and 
other factors. As the pH was decreased from 
pH 6.0 to the critical point, the initiation of 
growth was increasingly delayed and the rate 
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of growth was reduced. The bacteria died at 
pH values below the critical level for growth. 

These results emphasize the importance of 
properly controlling the pH during the making 
of Swiss cheese, since slight variations, as little 
as 0.1 to 0.2 pH, in the acidity attained at 21 
hr. can determine whether or not the desired 
propionic acid fermentation will proceed. This 
conclusion is substantiated by results obtained 
in manufacturing cheese. 


M61. A new method for making cheddar 
cheese. H. E. Waurter, A. M. Sapier, J. P. 
MALKAMES, Jr., and C. D. MircHet., Bureau 
of Dairy Industry, U.S.D.A. 

The new method requires only 21% to 3% hr. 
from the time the starter is added until the curd 
is pressed, whereas present methods require 
61% to 7% hr. The making procedure has been 
mechanized to such an extent that much of the 
hand labor involved in present methods is 
eliminated. Some of the conventional pro- 
cedures concerned with producing acid, cooking, 
cheddaring, and salting have been changed. 

The body, texture, and flavor of Cheddar 
cheese made by the new method are usually 
equal or superior to that of high-grade cheese 
made by present methods. Usually, the cheese 
is waxy and completely free from mechanical 
holes. A mild and desirable flavor usually de- 
velops within 3 mo. at 55° F. Additional flavor 
may be obtained by further curing at 50° F. 


M62. An interrelationship between butyric 
acid and glutamic acid in the flavor develop- 
ment of Provolone cheese.’ J. E. Lona and W. 
J. Harper, Ohio State Univ., Columbus. 
Thirty-two samples of commercial and ex- 
perimental Provolone cheese were analyzed both 
organoleptically and chemically. Silica gel 
chromatographic techniques were used to meas- 
ure the volatile fatty acids, and quantitative 
paper chromatography was employed to meas- 
ure the concentration of 10 free amino acids in 
the cheese. As previously reported (Harper, J. 
Dairy Sci. 35 :480. 1952), butyric acid generally 
was related to flavor development. A general 
relationship between free glutamic acid and 
flavor development also was observed, but many 
exceptions were noted. However, a comparison 
of the concentrations of both free glutamic and 
free butyric acids revealed an inter-relationship 
between these 2 compounds and flavor develop- 
ment. A definite threshold concentration of 
each acid was necessary before desired flavor 
could be detected in the cheese. The presence 
of high concentrations of one acid without the 
other always was related to cheese lacking de- 
sired flavor. Approximately 1 mg. of butyric 
acid and 2 mg. of glutamie acid/g. of cheese 
solids was required before desired flavor was 
noted in the cheese. As flavor intensity in- 
creased, the concentration of the 2 acids in- 
creased; and generally in the same 2:1 ratio of 
glutamic acid to butyric acid. For example, 
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the best-flavored Provolone cheese contained 
4.3 mg. of butyric acid and 8.3 mg. of free 
glutamie acid/g. of solids. 

Lipase added at the time of manufacture, in 
the form of rennet paste or glandular enzyme 
preparation, was found to be the major factor 
in butyric acid formation, whereas preliminary 
results indicate that the starter organisms were 
the major factor in the formation of free 
glutamie acid. 

1 Cooperative project with the Bureau of Dairy 
Industry, U.S.D.A. Funds provided in part by the 
Research and Marketing Act of 1946, and the 
Ohio Dairy Products Research Fund. 


M63. A soft-ripened cheese. D. M. Irvine 
and W. V. Pricer, Univ. of Wisconsin, Madison. 
A fast-curing high-moisture cheese, which 
can be made largely by a mechanized procedure, 
has been developed. It is a bacterially ripened 
cheese with a mild distinctive flavor. It is made 
from pasteurized whole milk. Moisture content 
can be varied from 40 to 50%. The body re- 
sembles that of a soft process cheese. Curdiness 
generally disappears in less than 2 wk. 

The normal cheddar process is followed until 
after dipping, at which time the drained curd 
is covered with warm brine until the correct 
pH develops. The curd brine mixture then is 
heated, drained, and hooped. 

The physio-chemical properties of this curd 
and cheese have been studied, and some un- 
usual characteristics have been noted which are 
contrary to the normal cheese-making process. 
For instance: Low pH of the curd induces 
higher moisture in the finished cheese; high 
temperatures of heating, within limits, produce 
higher moisture content. A change in the pro- 
tein-salt complex is believed to be responsible 
for the unusual properties of this soft bodied 
cheese. 

Consumer reactions in taste tests have beer 
very favorable. A smooth, buttery, cold-pack 
product can be made from it. The cheese keeps 
well in storage, but the increase in cheese flavor 
intensity does not warrant long holding periods. 


PRODUCTION SECTION 


Pi. Tenure and turnover of desirable dairy 
bulls in artificial studs. R. B. Becker and P. 
T. Drx Arnoup, Univ. of Florida, Gainesville. 

Over 1,000 completed bull records have been 
secured in cooperation with artificial breeding 
units. An analysis with only slight age distor- 
tion, however, can utilize only records of 189 
bulls born before January 1, 1937. Of these, 26 
started artificial service between 2 and 5.9 yr. 
of age; 121 others at 6 to 9.9 yr., and 42 at 10 
to 15 yr. These 189 desirable bulls were in 
artificial service an average of 2.68 yr., rang- 
ing from 14 d. (died) to 10.75 yr. 

Twenty-nine % of these bulls lasted less 
than 1 yr.; 47% were used 1 to 4.9 yr., and 6% 
from 7 to 10.75 yr. Selection, good manage- 


576 


ment, and veterinary care held the proportion 
of losses from infectious diseases to about 1% 
that observed previously with over 4,000 bulls 
in natural service. Lumpy jaw and foreign 
body losses were reduced markedly. On the 
other hand, 38% of the bulls were slaughtered 
for low breeding efficiency, some of which 
might have rendered further limited natural 
service satisfactorily. 

Of the 189 bulls, 25 died; 157 were salvaged 
for beet, but no reason for disposal at advanced 
aged was stated for 7 animals. 


P2. Effect of transportation on fertility of 
bulls. EB. L. and L. Larson, Amer- 
ican Fdn. for the Study of Genetics, Madison, 
Wis. 

Fertility of 36 bulls before and after trans- 
portation trom 1 stud to another has been com- 
pared. The bulls, representing 6 breeds, were 
transported by railroad or truck for distances 
varying from about 300 to 1,000 miles. No 
suspensory supports for the testicles of the 
bulls were employed. The total number of 
services represented in the 3-mo. periods prior 
to moving was 33,134; in the Ist mo. after 
moving, 10,278; and in the 2nd mo. after mov- 
ing, 13,534. The respective 60- to 90-d. non- 
return percentages from lst services, made the 
day following collection of semen, were 66.8, 
69.2, and 68.4. These data, spermatozoan con- 
centrations, and other observations made in 
the various studs indicate that no detrimental 
effect upon fertility of the bulls can be at- 
tributed to transportation. 


P3. Observations on the sexual behavior and 
semen production of dairy bulls. E. B. Hate, 
J. O. Atmguist, and D. L. THacKeEr, Pennsyl- 
vania State College, State College. 

In a series of “exhaustion trials” 6 bulls 
{21% to 11 yr. of age) were allowed repeated 
mounts without the use of restraint or en- 
eouragement. An av. of 41 semen collections 
was made per trial (range 22 to 77). General 
sexual fatigue was not observed; there was 
only gradual development of specific inhibition 
toward a particular teaser. This inhibition did 
not interfere with sexual responses to a new 
teaser introduced immediately after loss of 
interest in previous teasers. Despite wide dif- 
ferences in the stimulus value of various 
teasers, all bulls showed the same response 
(relative to their level of sexual activity) to 
any one teaser. Four categories of bulls were 
observed: (1) active with rapid loss of in- 
hibition toward a specific teaser, (2) sluggish 
with rapid loss of inhibition, (3) active with 
slow loss of inhibition and (4) generally in- 
hibited. In 1 hr. bulls in categories 1, 2, and 
3 produced 27, 7, and 13 ejaculates respective- 
ly, and 6 wk. later produced 26, 8, and 0 ejacu- 
lates with the same teaser. Approximately 50, 
70, and 90% of the spermatozoa collected per 
trial (average 47.8 x 10°; range 18.3 x 10° to 
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79.6 X 10°) were obtained in the first 10, 20, 
and 40 ejaculates, respectively. Within 1 wk. 
the quality and quantity of semen had returned 
to the pre-exhaustion level. 


P4. A study of the optimum time for in- 
semination. Prerer W. AscHBACHER, VEARL R. 
Smiru, and W. H. Strong, Univ. of Wisconsin, 
Madison. 

Grade Holstein cows which had all completed 
1 lactation were used in this study. When these 
animals were ready for breeding, heat checks 
were made with a teaser 3 times a day at 8-hr. 
intervals. At the first check in which a cow 
was observed to be in heat, she was inseminated. 
Subsequent inseminations were made 12 and 
2+ hr. later with semen from bulls of different 
breeds. Semen of the 3 breeds was used in all 
possible sequences, and an equal number of 
cows were bred to each sequence. Semen from 
21 different bulls of the Holstein, Guernsey, and 
Aberdeen-Angus breeds was obtained from an 
artificial breeding stud. Semen was used no 
later than the day following collection. Con- 
centration, motility, and non-return rates were 
obtained for each sample of semen used. 

The end of heat was determined by checking 
a cow for heat at 4-hr. intervals, starting 8 hr. 
after she was first observed in heat. Ovulation 
time was determined by rectal palpation at 4-hr. 
intervals, beginning at the first check in which 
the cow was observed to be no longer in heat. 

If the calf was not polled and black, a blood 
antigen test was made to exclude 2 of the 3 
possible sires. 

At the present time 15 calves resulting from 
such inseminations have been born. Six of these 
have been from ova fertilized by sperm from 
the lst insemination, 7 from the 2nd insemina- 
tion, and 2 from the 3rd. 


P5. The effect of dosage, concentration, and 
site of depositing semen on fertility in arti- 
ficial insemination. Durwarp Oups, D. M. 
Seatu, M. C. Carpenter,! and H. L. Lucas,” 
Univ. of Kentucky, Lexington. 

Inseminators in 16 artificial breeding locals 
participated for 4 mo. in a study on the effect 
of dosage, concentration, and site of depositing 
semen on fertility. Four sites of deposition 
used were: (a) half-way through the cervix, 
(b) body of the uterus, (¢) both uterine horns, 
and (d) both uterine horns, body of the uterus, 
and the cervix. The four dosages used were: 
(a) 0.25 ml., (b) 0.5 ml, (e) 1.0 ml, and (d) 
2.0 ml. The 2 concentrations used were: (a) 
16 million spermatozoa/ml. and (b) 24 million 
spermatozoa /ml. 

A total of 9,558 cows were bred during the 
experimental period, or an av. of 298.7 cows 
for each combination of site, dosage, and con- 
centration used. There were no statistically 
significant differences in the fertility obtained 


1 Manager, Kentucky Artificial Breeding Assoc. 
2 Univ. of North Carolina, Raleigh. 
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by the various methods of insemination. How- 
ever, there was a tendency for the higher con- 
centrations, larger dosages, and deeper deposi- 
tions to produce the highest fertility, with an 
av. inerease of 1.2% in non-returns for each 
10 million additional sperm deposited. 


P6. Site of semen deposition as related to 
fertility in dairy heifers. Vicror Hurst, Clem- 
son Agricultural College, Clemson, 8. C. 

During a l-yr. period each heifer in the 
Clemson herd was assigned by a chronological 
rotation system to be bred by depositing semen 
in 1 of 3 locations: (1) in the os uteri with the 
aid of a speculum, (2) in the mid-cervix, (3) 
in the body of the uterus. Heifers failing to 
conceive on 4 services were eliminated from the 
experiment. A total of 103 heifers completed 
the experiment. The conceptions to Ist serv- 
ices determined by calving records for the 3 
groups were as follows: (1) os uteri 53%, 
(2) mid-cervix 68%, (3) uterus 65%. An an- 
alysis of variance showed that the differences 
in conception rates were not due to the dif- 
ferent insemination techniques. 


P7. Extenders and techniques for freezing 
bovine spermatozoa. H. 0. Dunn and H. D. 
Hars, American Fdn. for the Study of Gen- 
eties, Madison, Wis. 

Experiments were conducted to compare ex- 
tenders and techniques for freezing bull semen. 
The method of Polge served as the experimental 
control, which consisted of adding semen to 1:1 
yolk-citrate, cooling to 5° C., adding slowly an 
equal volume of 20% glycerol in citrate buffer, 
equilibrating overnight, and freezing. 

Twenty-five semen samples were frozen to 
—79° C. in milk containing 10% glycerol and 
in the control extender. The mean motility per- 
centages and revival rates were respectively 
44 and 67% for the milk and 40 and 62% for 
the control. The differences were not significant 
(P > 0.05). 

Five semen samples were frozen in whole 
egg extender containing 10% glycerol and in 
the control. The mean motility percentages and 
revival rates were respectively 56 and 78% for 
the whole egg and 58 and 83% for the control. 
The differences were not significant (P > 0.05). 

Sodium citrate buffer with 20% glycerol was 
added slowly to extended semen at room tem- 
perature. Cooling and equilibration then was 
allowed as in the control. The mean % of 
motile spermatozoa and revival rates of 20 
semen samples frozen to —79° C. were re- 
spectively 33 and 50% for the samples gly- 
cerolated at room temperature and 39 and 55% 
for the control samples glycerolated at 5° C. 
The differences were not significant (P> 0.05). 

Four treatments were compared: (a) 1:1 
yolk-citrate extender glycerolated with 1:1 yolk- 
citrate extender containing 20% glycerol; (b) 
1:1 extender glycerolated with 1:3 extender; 
(e) 1:3 extender glycerolated with 1:1 ex- 
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tender; and (d) 1:3 extender glycerolated with 
1:3 extender. The respective average motility 
percentages were 17, 33, 48, 62, and, for the 
control, 59%. The corresponding revival rates 
were 28, 51, 68, 88, and 78%. The means for 
the motility and the revival rates differed sig- 
nificantly (P < 0.001). 


P8. Factors affecting survival of bull sperma- 
tozoa at sub-zero temperatures. W. J. MILLER 
and N. L. VanDemark, Univ. of Illinois, Ur- 
bana. 

Optimum survival of bull spermatozoa fol- 
lowing freezing (—79° C.) in yolk-citrate was 
obtained with 6 and 8% glycerol (by vol.), 
while 4, 10, 12, and 2% were progressively less 
satisfactory. Samples thawed in a water bath 
at 5° C. exhibited more motility than those 
thawed similarly at 38°C. Motility of those 
thawed at 5° C. declined less rapidly on storage 
at 5° C. The advantage for samples thawed at 
5° C. inereased with each increase in glycerol 
level. Also, each inerease in glycerol level de- 
pressed subsequent ability of spermatozoa to 
survive storage at 5° C. In unfrozen samples 
glycerol levels from 0 to 30% had little effect 
on sperm survival during storage at 5° C., al- 
though rate of motility was depressed at higher 
glycerol levels. Experiments with sub-zero 
storage temperatures have shown that samples 
frozen and maintained at —23, —37, —51, —65, 
and —79° C. exhibited approximately equal 
motility when thawed 1 hr. after freezing. 
Storage at these temperatures for 1 to 5 d. 
showed that sperm survival increased as storage 
temperature was lowered, with only those 
samples at —65 and —79° C. remaining motile 
on thawing after 5 d. Spermatozoan survival 
following freezing (—79° C.) was not affected 
by dilutions to 90, 30, and 10 million sperm/ml. 


P9. The storage of bovine semen at low tem- 
peratures (—15°C.). O. T. Srauucup, H. K. 
McCartney, and Lantis Ratcuirr, Univ. of 
Arkansas, Fayetteville. 


A preliminary experiment has been conducted 
to determine the effect upon motility of storing 
bovine semen at —15° C. The semen was diluted 
1:20 with equal parts of egg yolk and 3% 
sodium citrate. To this preparation then was 
added 15, 20, 25, and 30% glycerol by volume, 
with one portion of extended semen containing 
no glycerol serving as a control. It was found 
that semen treated with the 20 and 25% levels 
of glycerol was superior to those treated with 
15 and 30%, with no survival of the control, to 
which no glycerol was added. There was a 
highly significant difference in motility be- 
tween ejaculates after 72 hr. storage, indicating 
that there is a difference in survival ability of 
semen at these temperatures. Eighty % of the 
samples were usable after 72 hr. of storage. 
Further data now being collected will be pre- 
sented. 
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P10. Preliminary breeding results with fro- 
zen semen. H. 0. Dunn, G. L. Larson, and E. 
L. Witierr, American Fdn. for the Study of 
Genetics, Madison, Wis. 

Breeding results from 2 trials with semen 
frozen and stored for short periods of time at 
—79° C. have been obtained. In the Ist trial, 
287 inseminations for 5 Holstein bulls were 
made with semen containing 20 million sperma- 
tozoa/ml. and no antibacterial agents. Dilution 
rates ranged from 1:47 to 1:148. The 28- to 
35- and 60- to 90-d. non-return rates were 71 
and 56%. Unfrozen samples of semen from 
the same collections were shipped routinely to 
other inseminators and contained sulfanilamide, 
penicillin, and streptomycin. The 28- to 35- 
and 60- to 90-d. non-return rates were 80 and 
70%. 

In the 2nd trial, semen from 1 Holstein bull 
was used to study the effect of spermatozoan 
concentrations and antibiotics on breeding ef- 
ficiency of frozen semen with a limited number 
of breedings. Spermatozoan concentrations of 
5, 12, and 30 million were tested in each of 3 
treatinents consisting of no antibacterial agent, 
streptomycin alone, and a combination of peni- 
cillin and streptomycin. The dilution rates were 
1:357, 1:152, and 1:60. Each of 21 inseminators 
bred cows with each treatment during the 9-d. 
experimental period. With no antibacterial 
agents the 5, 12, and 30 million cone. yielded 
69, 76, and 81%, 28- to 35-d. non-returns; and 
52, 60, and 55%, 60- to 90-d. non-returns. For 
streptomycin alone, the corresponding averages 
were 81, 72, and 86% and 48, 49, and 70%. 
With a combination of penicillin and strepto- 
mycin, the averages were 74, 84, and 73% and 
58, 68, and 59%. The means of the 28- to 35- 
and 60- to 90-d. non-return rates for the 587 
services were 77 and 58%, respectively. Breed- 
ing results from additional field trials will be 
presented later. 


Pil. Evaporated milk as a semen extender. 
W. J. CoLiins, Mississippi State College, State 
College. 

Evaporated milk was tested as a semen ex- 
tender heeause of its availability and storage 
and handling qualities. The evaporated milk 
was reconstituted to approximately normal iso- 
tonicity by the addition of an equal part of 
boiled distilled water. This was compared with 
boiled homogenized whole milk and yolk-citrate 
extenders. In all studies, 500 units each of 
penicillin and streptomycin were added/ml. of 
extended semen. In a laboratory study using 
40 ejaculates, the mean % of motile sperma- 
tozoa, after 120 hr. storage, was 32.9 for homog- 
enized milk, 32.0 for yolk-citrate, and 29.5 
for evaporated milk. Storage studies also were 
made, using 12 split ejaculates on 4 different 
lots from each of 3 brands of evaporated milk. 
There was no statistical difference between 
brands, but there was a highly significant dif- 
ference between lots. Using a split ejaculate 


PAPERS PRESENTED AT THE 


technique, a field trial was conducted at 2 
artificial breeding associations in Mississippi 
with each stud using a different lot of evapo- 
rated milk. The lots used had been laboratory 
tested previously and were equal to or better 
than the yolk-citrate. Results based on 30- to 
60-d. non-returns to lst service indicate that 
boiled homogenized whole milk is equal to yolk- 
citrate. In this study, the use of evaporated 
milk extender resulted in approximately 15% 
lower fertility than that found with the other 
two extenders. 


P12. Some metabolic measurements of di- 
luted bovine semen adjusted to various pH’s. 
W. C. Kinney, Jr., and G. W. Sa.issury, 
Univ. of Illinois, Urbana. 

A study was undertaken to determine the in- 
fluence of pH upon bovine semen metabolism. 
Semen was diluted 1:4 in an isosmotie sodium 
phosphate buffer solution containing KCl, 
MgCk, and NaCl. Samples at pH levels of ap- 
proximately 5.6, 6.1, 6.9, and 7.5 were incubated 
aerobically at 37° C. in Warburg manometer 
flasks. Motility, pH, O:, CO:, fructose, and 
lactie acid changes were determined for each 
sample. When incubated for 2 hr., fructose dis- 
appearance and lactie acid accumulation in- 
creased with pH. The O: consumption was 
greatest at pH 7.5 and progressively less at 
pH 5.6, 6.1, and 6.9. There was an interaction 
of sample and pH level as shown by the varia- 
bility in O, consumption. 

Four-hr. incubation gave the same O: con- 
sumption pattern. Fructose disappearance and 
lactic acid accumulation were greatest at pH 
6.9, but at pH 5.6 some of the original lactie 
acid disappeared. Undiluted semen increased 
in pH from 5.9 to 6.3 during the 4-hr. ineuba- 
tion and showed greater O: consumption, lower 
fructose disappearance, and greater lactic acid 
disappearance than the diluted samples. The 
O: consumption was insufficient to account for 
the oxidation of the lactic acid. 

The maintenance of spermatozoan motility 
was greater with increasing pH. Motility in 
undiluted semen was maintained slightly above 
that of samples of pH 6.9. 


P13. Influence of incubation interval on fruc- 
tose and lactic acid of bull semen. M. H. 
Enters and F. H. FLERCcHINGER, State College 
of Washington, Pullman. 

Semen diluted with 4 parts M/15 phosphate 
buffer was incubated at 37° C. In the lst part 
of the experiment comparisons were made at 
10-min. intervals up to 1 hr. of ineubation. 
With “good” semen, fructose decline was essen- 
tially linear. Lactie acid accumulation was not 
proportional to fructose decline during the fore- 
part of the incubation, but there was an acceler- 
ation in lactic acid formation with longer in- 
cubation. 

In the 2nd part of the study, samples were 
ineubated for 3 hr. with comparisons at 14-hr. 
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intervals. Some samples showed exhaustion or 
near exhaustion of fructose stores before the 
end of the incubation. Some samples with ade- 
quate fructose showed decreased rate of utiliza- 
tion with longer incubation intervals. There 
was no indication with this diluted, buffered 
semen that lactic acid accumulation was re- 
sponsible for decreased fructose utilization. 


P14. Aerobic uptake of glucose-C'* by bovine 
spermatozoa. R. J. Fuipse, Pennsylvania 
State College, State College. 


The uptake of glucose by bovine spermatozoa 
was studied by using uniformly labeled glucose- 
C'* as a tracer. Spermatozoa were obtained 
from freshly collected, high quality semen. 
Since it was found that the uptake of glucose- 
C'* by spermatozoa in whole semen was 20 
to 30% less than by the same number of 
washed spermatozoa, preparations were routine- 
ly washed twice, then suspended in Ringer- 
phosphate solution (pH 7.4) and adjusted to 
a concentration of 0.5 X 10° sperm/ml. Sus- 
pensions were placed in a water bath at 37° C., 
0.35 to 0.40 we glucose-C'* added for each 10° 
spermatozoa, and incubated for 10 to 120 min. 
Following incubation, spermatozoa were har- 
vested by centrifugation, washed repeatedly 
until no further reduction in radioactivity oc- 
eurred, dried, and assayed for radioactivity. 
Under these conditions, uptake increased in di- 
rect proportion to the length of the incubation 
period, and maximum uptake of glucose-C'* by 
motile sperm was 5 to 8 times as great as the 
activity associated with immotile sperm. Im- 
motile sperm showed no increase in radioactiv- 
ity between 10 and 120 min. of incubation. 


P15. The occurrence of penicillin and strep- 
tomycin-resistant microorganisms in diluted 
bull semen. Jonn A. ALForD, Mississippi State 
College, State College. 

Earlier investigations have indicated that the 
addition of penicillin, streptomycin, and sul- 
fanilamide to diluted bull semen rendered it 
virtually sterile. This investigation on 75 
samples of semen from 23 different bulls in- 
dicated that numerous microorganisms still may 
be viable at the time of insemination. The 
samples of semen examined were regular 
samples prepared by the Mississippi Artificial 
Breeders Coop., using egg yolk-citrate diluter 
and containing 500 or 1,000 units of penicillin, 
500 or 1,000 y of streptomycin, and 3 mg. of 
sulfanilamide/ml. 

Samples of the diluted semen were examined 
after storage at 4° C. for 24 to 72 hr. The peni- 
cillin in the sample was destroyed by the addi- 
tion of penicillinase to Difeo Heart Infusion 
Agar (containing 50 mg. p-aminobenzoie acid 
/\.) just before pouring the plates. Neutraliza- 
tion of the streptomycin by the use of Difco 
Thiol medium did not yield any higher counts. 
The total counts ranged from 100 to over 


250,000/ml. Most of the bacteria were diph- 
theroids, and a few yeasts were consistently en- 
countered. The diphtheroids grew in the pres- 
ence of over 100 y of streptomycin and were in- 
hibited, but not killed, by as little as 10 units 
of penicillin. The relationship of these micro- 
organisms to fertility is being investigated. 


P16. Characterization of the bovine seminal 
plasma proteins. B. L. Larson and G. W. 
Sauispury, Univ. of Illinois, Urbana. 

Bovine seminal plasma was obtained by cen- 
trifugation of whole semen to remove the 
spermatozoa. The seminal plasma proteins were 
prepared by exhaustively dialyzing the clear 
plasma against appropriate buffers. Approx- 
imately 90% of the total nitrogen present in 
bovine seminal plasma was found to be protein 
in nature; 76% of these proteins were heat- 
coagulable. Pooled seminal plasma proteins 
after exhaustive dialysis against water con- 
tained 14.3% nitrogen (fat and moisture free 
basis). 

A minimum of 11 electrophoretic and 5 ultra- 
centrifugal components were noted. However, 
3 components accounted for the majority of the 
proteins present. A great similarity was shown 
in the electrophoretic and ultracentrifugal pat- 
terns of the seminal plasma proteins obtained 
from the various breeds and ages of bulls 
studied. 

Comparative electrophoretic and ultracentrif- 
ugal analyses of the bovine blood serum and 
the seminal plasma proteins indicated that there 
was little quantitative relationship between the 
2 systems. The majority of the protein con- 
stituents of seminal plasma exhibited electro- 
phoretie mobilities similar to the alpha globulins 
of blood. Chemical and ultracentrifugal evi- 
dence indicated, however, that at least 30 to 
40% of the proteins present in seminal plasma 
are unlike anything present in blood. 


P17. The conversion of seminal constituents 
to a seminal plasma basis when analyzed as 
total semen. F. H. FiLercuincer and R. E. 
Erp, State College of Washington, Pullman. 

Spermatozoa in 76 semen samples were 
counted in quadruplicate by 2 persons, using 
the hemocytometer. Per cent cells was deter- 
mined, using Weintrobe tubes. The tubes were 
filled and centrifuged at 2800 r.p.m. on an 
11-in. wheel for 10 min. Samples with above 
average extra-cellular material present were 
discarded. The average concentration for the 
76 samples was 1,281,000/cu. mm., and the av- 
erage per cent cells was 10.3. 

The correlation coefficient between % cells 
and sperm concentration was + 0.917. The 


A 
regression formula was Y = 14+ 12.3 X. To 
permit adjustment of seminal constituents to a 
seminal plasma basis, the following formula 
was used to permit application of a correction 
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factor based on the concentration of the sperm 
in the sample. 
100 
% plasma 
Application of this correction factor to sem- 
inal constituents determined on total semen is 
in effect an expression of seminal plasma con- 
stituents with the sperm cell mass removed. 
This would apply only to those constituents 
found in the plasma alone. 


= correction factor. 


P18. Blackstrap molasses for feeding dairy 
cattle. W. A. Kina and J. P. La Master, 
Clemson Agricultural College, Clemson, S. C. 

An experiment is in progress on the feeding 
of blackstrap molasses to dairy animals. Two 
hundred five heifers and 16 milking cows are 
being fed in this study. Each heifer is being 
fed daily a basal ration of corn silage ad lib. and 
2 lb. cottonseed meal seattered on top of the 
silage. One group of breeding age heifers is 
fed molasses ad lib. The average daily con- 
sumption of feed for this group is 2 lb. cotton- 
seed meal, 64.4 lb. corn silage and 5.3 lb. of 
molasses. The average daily gain in live weight 
is 1.56 lb. 

The heifers of prebreeding age are divided 
into 3 groups of 37 each as follows: Group I 
fed the basal ration; Group II, basal plus 
molasses ad lib.; and Group III, basal plus 
4 lb. molasses/head daily poured on top of the 
corn silage. The consumption of corn silage 
averages 47.7, 36.8, and 45.0 lb. daily, re- 
spectively. Group II is consuming 6.2 |b. 
molasses daily per heifer. The average daily 
gain for the 3 groups of prebreeding age heifers 
is 1.84, 1.95, and 2.12 lb., respectively. 

Two groups of 8 milking cows each are being 
fed alfalfa hay and corn silage. The control 
group receives a 16% concentrate mixture, 
whereas the molasses group is fed a 31% pro- 
tein concentrate mixture with molasses re- 
placing 4% of the concentrate. The data for 
the 1st of a series of feeding tests will be pre- 
sented. 


P19. Babassu meal in rations with and with- 
out molasses for milk production. R. E. 
Maruer, New Jersey Agr. Expt. Sta., Sussex. 

Both expeller process babassu meal (from a 
tropical nut) and _ solvent-extracted babassu 
meals were compared with corn gluten feed in 
a Latin-square type of changeover experiment, 
each cow receiving all 3 supplements. Three 
groups of 3 cows each received the 3 supple- 
ments in rations containing no molasses, and 2 
groups of 3 cows each received the supplements 
in rations containing 22% molasses equivalent 
in a dry form. A 2-wk. preliminary period with 
all cows on the same ration permitted covariance 
adjustment in the molasses comparison. The 
2-wk. experimental periods were preceded by 
1-wk. transition periods. Average daily produe- 
tion of fat-corrected milk on the corn gluten 
feed, expeller process babassu meal, solvent 
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extracted babassu meal, no-molasses, and mo- 
lasses rations were, respectively, 29.40, 30.68, 
29.94, 29.94, and 30.12 lb. per cow. None of 
these ration differences was statistically sig- 
nificant. The differences among supplements 
were approximately the same whether the 
rations contained molasses or not; the inter- 
action was not significant. 


P20. The effects of adding ground hay to 
dairy cattle rations. GarLAND M. Bastin and 
D. M. Seatu, Univ. of Kentucky, Lexington. 

A 105-day feeding trial was conducted, using 
18 Holstein and Jersey cows, to determine the 
influence of adding appreciable amounts of 
ground legume hay to dairy feeds. Each cow 
was fed chopped alfalfa hay (1 lb./100 lb. body 
weight) and corn silage (3 1b./100 lb. body 
weight) and was rotated on a change-over sched- 
ule for the 3 grain rations: A—basal, consist- 
ing of 400 lb. of ground yellow corn, 200 lb. of 
ground oats, 200 lb. of dried distillers corn 
grains, 100 lb. of wheat bran, 100 lb. of soy- 
bean oil meal, and 1% each of salt and steamed 
bone meal, (av. 6.2% crude fiber). B—the same 
ingredients plus 300 lb. of ground No. 1 alfalfa 
hay, (av. 11.1% erude fiber). C—the same in- 
gredients plus 600 lb. of ground No. 1 alfalfa 
hay, (av. 14.7% erude fiber). The ground hay 
represented 23% of the total grain mixture in 
ration B and 37.5% in ration C. 

To equalize for the calculated differences in 
TDN in the 3 rations, the TDN required for 
each cow was determined and adjustments were 
made in the rate of feeding to correct for the 
low TDN in the high-fiber rations. In the B 
ration, 8.04% more grain was required; in the 
C ration 13.1% more grain was fed. After this 
adjustment there were no significant differences 
in the milk production of the cows while being 
fed the 3 rations. 


P21. Grain rations for cows on pasture. A. 
D. Prarr and R. R. Davis, Ohio Agr. Expt. 
Sta., Wooster. 

Two grain mixtures, one equal parts of corn- 
and-cob meal and oats and the other contain- 
ing 15.7% protein, were fed to comparable 
groups of Jersey cows on both continuous and 
rotational grazing of brome-alfalfa-Ladino pas- 
ture. 

There was no significant difference in produec- 
tion of the cows under the 2 grazing systems. 
The cows grazing continuously produced more 
on the high protein ration, and the cows graz- 
ing rotationally produced more on the low pro- 
tein ration. This interaction was statistically 
highly significant. 


P22. The value of corn cobs as a partial re- 
placement for hay in the ration of lactating 
cows. G. C. Grar and R. W. ENGEL, Virginia 
Polytechnic Institute, Blacksburg. 

Ten cows were divided into 2 groups of 5 
cows each in a simple change-over design ex- 
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periment. Ration A fed/cow/day consisted of 
11 Ib. alfalfa-grass hay, 33 lb. corn silage, and 
a concentrate mixture fed aeceording to milk 
production. Ration B fed/cow/day consisted of 
5.5 ib. alfalfa+grass hay, 5.5 lb. ground corn 
cobs, 33 lb. corn silage, and a concentrate mix- 
ture fed according to milk production. An ad- 
justment period of 10 d. was followed by an 
experimental period of 30 d. after which the 
groups were reversed and a change-over period 
of 10 d. was followed by a 2nd experimental 
period of 30 d. 

While on ration A the cows averaged 22 |b. 
more milk for the 30-d. period but gained only 
6 lb., compared to a gain of 12 lb. while they 
were on ration B. Digestion trials were con- 
ducted during each experimental period, and 
these results will be reported. 


P23. Corn cobs and Purdue cattle supplement 
A as a ration for dairy cattle. D. L. H111, 
B. Harcuer, N. S. Lunpguist, and B. W. 
Crow, Purdue Univ., Lafayette, Ind. 

The use of ground corn cobs and Purdue 
eattle supplement A (32% protein) as a winter 
ration for beef cattle has resulted in numerous 
inquiries concerning the suitability of these 
feeds for dairy cattle. Twelve cows assigned 
to this study were fed as follows: Lot I, ground 
eorn cobs and supplement A; Lot II, corn cobs, 
supplement A, and 5.0 Ib. alfalfa hay daily; 
Lot ITI, alfalfa hay, alfalfa silage, and a 16% 
protein concentrate, fed at a ratio of 1:5; Lot 
IV, alfalfa hay, alfalfa silage, and supplement 
A, fed at a ratio of 1:5. 

The actual milk production of cows in these 
lots, expressed as % of beginning levels (25-30 
lb. daily) was as follows: Lot I, 46.6; Lot IT, 
58.8; Lot III, 59.0; and Lot IV, 58.5. Lots I 
and II dropped more rapidly and produced 
significantly less milk than the other groups. 
The average body weight gain/cow was as fol- 
lows: Lot I, 93.3 lb.; Lot II, 10.3 lb.; Lot III, 
50.7 lb.; and Lot IV, 16.0 lb. The rapid drop 
in milk production by Lot I does not appear 
to be the result of insufficient energy intake. 


P24. Growth stimulators and growth inhib- 
itors in forage and forage juice concentrate. 
R. G. Hansen, B. L. Larson, P. Kricuevsky, 
H. M. Scort, and T. S. Netson, Univ. of Illi- 
nois, Urbana. 

A sample of field-eured forage which had 
caused horses and cows to salivate profusely 
was made available for feeding tests. Since al- 
falfa meal has been shown to depress chick 
growth under certain conditions and saponins 
have been thought to be responsible for this, 
chicks were used to evaluate the presence or 
absence of growth inhibitors in this and other 
forages. 

The results indicated, however, that chick 
growth was stimulated when either dehydrated 
or sun-cured alfalfa was added to a purified 
diet containing all known factors. Dehydrated 
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meal at a level of 10-20% gave a response com- 
parable to that elicited by 5% of a forage juice 
concentrate. The factor appears to be more 
concentrated in sun-cured meal than in de- 
hydrated meal since the former gave its max- 
imum response at the 5% level. 

When added to a purified diet, alfalfa meal 
does not depress chick growth until the level of 
intake exceeds 20%. Even at a 40% level al- 
falfa meal does not materially depress growth 
below that of chicks receiving no alfalfa. 
Growth inhibition can be more readily demon- 
strated with the practical diet than with the 
purified diet, which suggests that other natural 
feed ingredients also may contain substantial 
amounts of the growth inhibitor. 


P25. Are there “unidentified lactation fac- 
tors” for cows? R. F. Davis, J. K. Loos, and 
R. G. Warner, Cornell Univ., Ithaca, N. Y. 

Huffman and associates have published data 
repeatedly which they interpret as supporting 
the theory that alfalfa hay is deficient in specifie 
“unidentified lactation factors” which are abun- 
dantly supplied by corn and various other feeds. 
The results of experiments conducted at Cornell 
during the past 4 yr. involving 35 cows support 
the viewpoint that partial replacement of TDN 
in hay by grains probably increases milk yield 
because of an extra intake of productive energy. 
It has been shown that replacing roughage TDN 
by corn or distillers’ grains in a ration of al- 
falfa and corn silage results in increased milk 
yield even though corn silage is reported to be a 
rich source of the hypothetical factors. This 
suggests that productive energy was limiting 
milk yield rather than any deficiency of specifie 
lactation factors. The apparent greater efficien- 
cy in using feed for milk production during the 
first 6-10 wk. of lactation can be explained on 
the basis of a conversion of energy from body 
stores into milk. From the data it appears un- 
necessary to postulate the existence of unknown 
lactation factors, since more efficient utilization 
of nutrients, which probably result from im- 
proved balance of the ration, appears to be a 
fully adequate explanation for the results ob- 
tained. 


P26. The utilization and value of ammoniated 
industrial by-products as sources of nitrogen 
for dairy cattle! N. D. Macruper and C. B. 
Kwnopr, Pennsylvania State College, State Col- 
lege. 

Thirty Holstein cows were divided into 6 
comparable groups on the basis of age, milk 
production, body weight, and stage of lactation. 

A ration containing unammoniated cane mo- 
lasses + soybean oil meal was compared with 
rations of equal nitrogen content containing 
10% of ammoniated industrial by-products (13 
to 29% protein equivalent). The materials 
studied were 10% ammoniated wood sugars, 2 
combinations of ammoniated cane molasses and 
ammoniated condensed distillers’ molasses sol- 
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ubles, and 10% ammoniated cane molasses. A 
negative control group was fed neither the soy- 
bean oil meal contained in the basal ration nor 
an ammoniated product. All rations fed the 
first 5 groups contained 13% and that fed the 
negative control group contained 10% protein 
equivalent (N xX 6.25). Morrison min. stand- 
ards for protein and max. standards for energy 
for maintenance and milk production were 
used. The cows were weighed 3 successive d. 
every 2 wk., and all milk production was re- 
corded. Intakes were corrected every 2 wk. 
Timothy hay (4 lb./d.) and corn silage (40 
lb./d.) were fed with the concentrates so as to 
meet min. protein requirements. Milk pro- 
duction and changes in body weight indicated 
no significant difference between rations I 
through V, but the negative control group was 
significantly poorer in performance. 


1 The cooperation of Commercial Solvents Corp. 
in the conduction of this project is acknowledged 
and appreciated. 


P27. The economy of winter feeding thyro- 
active supplement under a base-surplus mar- 
keting plan. Eric W. Swanson and §. A. 
Hinton, Univ. of Tennessee, Knoxville. 


The economy of thyro-active feed supple- 
mentation was determined with 16 cows in the 
Univ. of Tenn. herd divided into 2 comparable 
groups in Oct., 1952. One group was given a 
thyro-active feed supplement containing 15 g. 
Protamone in 3 lb. of concentrates in addition 
to the daily ration. Concentrates were fed lib- 
erally according to production, and hay, silage, 
and pasture were available to comprise ad lib. 
roughage feeding. After 100 d. the supplement 
was withdrawn gradually from the ration so 
that the total supplement feeding period was 
about 4 mo. During the full supplement period 
the control cows averaged 27.7 lb. FCM and 
declined from 38.3 to 18.3 lb. FCM daily during 
the trial, while the supplemented group av- 
eraged 35.1 lb. FCM and declined fram 39.0 to 
26.1. FCM daily. The control and supplemented 
groups consumed, respectively, a daily average 
of 11.2 and 15.8 lb. concentrates, 10.6 and 10.4 
Ib. hay, 38.9 and 36.0 lb. silage, and 19.5 and 
22.2 lb. TDN. The TDN as estimated per- 
eentage of maintenance and production re- 
quirements was 108.5 for the control and 111.7 
for the supplemented cows. Still the supple- 
mented cows lost 12 lb. average body weight 
while the controls gained 81 lb. At prices of 
$6.32 for milk, $4.35 for concentrates, $45 for 
hay, $12 for silage, and $6.00 for supplement, 
the supplemented group averaged $24.25 more 
above feed cost than did the controls. The extra 
milk produced also allowed for establishing 
32.7 lb. more base/day, and the summer mar- 
keting value of this base was estimated at 
$7.82/cow. Hence, the total value above feed 
cost of supplemented over controls was $32.07/ 
cow. Feeding thyro-active supplement would 
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have been profitable under these conditions if 
2.8 lb. FCM extra/cow daily had been produced. 


P28. The estimation of the dry matter con- 
sumption of grazing animals by ratio tech- 
niques. E. A. Kane, W. C. Jacosson, R. E. 
Evy, and L. A. Moors, Bureau of Dairy In- 
dustry, U.S.D.A. 

The measurement of the digestibility and 
consumption of forage by grazing animals by 
means of the ratio technique using 2 indicators 
has been proposed. One of the indicators must 
be some indigestible constituent in the grazed 
forage, while the other one is fed in known 
amounts. 

The proposed method was tested by the fol- 
lowing experiment: Three cows were placed 
on an orchard grass pasture, and 3 cows were 
fed in the barn on orchard grass clippings from 
the same pasture area. After a preliminary 
period of 10 d. on the ration, a 4-d. digestion 
trial was carried out on both animal groups. 
The external indicator used was chromium 
sesquioxide. Plant pigments and indigestible 
protein were used as internal indicators. 

The results of this experiment indicate that 
the determination of digestibility by either 
chromium oxide ratios, plant pigment formula, 
or indigestible protein is equally valid with the 
standard total collection procedure. Under the 
conditions of this experiment the simultaneous 
use of 2 digestibility indicators appears to give 
excellent results in measuring both the dry 
matter consumption and the digestibility of 
forage consumed by grazing animals. 


P29. The possible use of plant pigments as 
a marker in digestion trial studies. H. M. 
Irvin, Univ. of Maryland, College Park, and 
H. G. Wiseman, Bureau of Dairy Industry, 
U.S.D.A. 

Plant pigments were extracted with absolute 
ethyl aleohol from No. 2 alfalfa hay and feces 
of 2 Guernsey cows in digestion trial studies. 
These extracts after various dilutions were 
reextracted using petroleum ether (Skellysolve 
F). A concentrated aliquot of the various ether 
extracts was chromatographed on a CaHPO:- 
2H:O or a powdered sucrose column, and the 
absorption curve of each sample was determined 
from 320 to 500my on a Beekman spectropho- 
tometer. All curves were adjusted to a com- 
parable basis with consideration of sample con- 
centration, density, and digestibility. 

Carotenoids and xanthophylls are too un- 
stable and too digestible to be used as markers 
in digestion trial studies. Chlorophyll although 
definitely changed, both by the process of di- 
gestion and chromatographic separation, may 
be retained in the digestive tract in sufficient 
quantity to be used as a marker. Pheophytin, 
the first degradation product of chlorophyll, 
was found in both the hay and feces in higher 
concentration than any other pigment. 

Preliminary work indicates that although the 


individual pigments vary greatly between hay 
and feces, composite absorption curves of all 
the pigments may prove of more value as a 
marker. 


P30. A procedure for measuring pasture 
herbage consumption. W. A. Harpison, J. T. 
and C. M. Martin, Cornell Univ., Ithaca, 

A study was made of the accuracy with which 
pasture herbage intakes by steers could be es- 
timated from the indigestibility of the dry 
matter determined by the use of the plant- 
chromogen indicator and from the fecal outgo 
determined from the Cr.Os concentration of the 
feces. Six pastures were employed. Herbage 
from each pasture was simultaneously hand 
fed to, and grazed by, groups of 3 steers. The 
estimated intakes were compared to the actual 
intakes of the hand-fed steers and, in the ease 
of the grazing steers, to the intakes determined 
by the total collection of feces and the measure- 
ment of indigestibility by the chromogen meth- 
od. Cr:O: was determined in fecal samples rep- 
resenting: (1) those voided during entire col- 
lection periods, (2) those voided during %%>-d. 
periods, (3) those from last defecation prior 
to 6 a.m. and 4 p.m., and (4) “grab” samples 
obtained at 2-hr. intervals. The av. actual in- 
takes and the estimated intakes based upon the 
analysis of feces obtained by the 1st 3 sampling 
procedures were determined. Although these 
data suggest that the intake of hand-fed herb- 
age was estimated satisfactorily in all feeal- 
sampling procedures, the 2nd and 3rd proced- 
ures yielded Cr:O: recoveries lower than 100% 
in grazing trials. As a result of the 4th sam- 
pling method, it was found that the Cr:Os con- 
centration of feces taken at certain times of 
the day varied from 55 to 173% of that of rep- 
resentative feces voided during an 11-d. period. 
Since similar Cr:O: exeretion-time patterns were 
found for all animals grazing the same pasture, 
it was possible to correct the recovery of Cr-O: 
to 100% for any sampling time. This refine- 
ment allows the feces to be sampled at times 
which are convenient from the standpoint of 
animal management. Bulking (on an equal wet 
weight basis) “grab” samples taken at 6 A.M. 
and 4 p.m. for 7 or more days resulted in an av. 
recovery of 106% of the ingested Cr:O:. This 
procedure gave intakes (lb. D.M./steer/d.) 
which compared favorably with the measured 
intake of hand-fed animals or the intakes of 
— animals derived from bag collection of 
eces, 


P31. A method for estimating the value of 
corn silage. K. E. HarsHBARGER, W. B. NEVENS, 
and R. W. Toucuserry, Univ. of Illinois, Ur- 
bana. 

Corn forage from 5 hybrids was field sampled 
at approximately weekly intervals from early 
milk to advanced silage stages. Samples were 
separated into ear and leaf-stalk portions, and 
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dry matter determinations were made on each 
portion. Amounts of ears and leaf-stalk por- 
tions/ton of forage at various stages of develop- 
ment were calculated from the sample estimates. 
Fresh forage yields ranged from 10 to 20 tons 
and dry matter yields from 3 to 5 tons/acre. 
Within-year within-hybrid correlations be- 
tween weight of fresh ears/ton of forage and 
% dry matter of the forage, and weight of 
stalks and leaves/ton of forage and % dry 
matter of forage were +.916 and —.937, re- 
spectively. These high correlations made it 
possible to estimate accurately the lb. of ears 
and leaf-stalk portions/ton of fresh forage or 
silage based on dry matter content. The ear and 
leaf-stalk portions then can be evaluated in 
terms of grain and hay, respectively. The sum 
of the dollar value of the grain and the dollar 
value of the hay equivalent of the leaf-stalk 
portion gives the dollar value of the silage. 


P32. Plasma carotene and vitamin A levels 
of dairy cows before and after parturition. 
K. A. and K. E. Harsuparcer, Univ. 
of Illinois, Urbana. 

Fourteen dairy cows were fed a ration con- 
taining legume hay, silage, and standard grain 
mixture. The blood plasma determinations for 
carotene and vitamin A were made at 2-wk. in- 
tervals before and after parturition starting 
4 wk. before the predicted calving date. Two 
determinations were made after parturition. 
The average blood plasma values for the 14 
cows at approximately 3 wk. and 1 wk. before 
and 1 wk. and 3 wk. after parturition were: 
carotene, 276, 353, 372, and 565 mg. % and 
vitamin A, 32, 35, 21, and 39 mg. %, re- 
spectively. 

Ten other dairy cows were fed rations con- 
taining either soybean hay or alfalfa hay and 
a grain mixture containing 25% raw soybeans. 
The average blood plasma values at approx- 
imately 3 wk. and 1 wk. before and 1 wk. and 
3 wk. after parturition were: carotene, 189, 
136, 117, and 183 mg. % and vitamin A, 16, 17, 
8, and 13 mg. %, respectively. 

The low values for vitamin A immediately 
following parturition may be the result of trans- 
ferring vitamin A to the colostrum milk. 


P33. Nitrate poisoning in cattle and the use 
of ammonium nitrate as a pasture fertilizer. 
I. L. Harwaway and Leon CHEsNIN, Univ. of 
Nebraska, Lincoln. 

Death losses in cattle due to the ingestion of 
plants containing nitrates have been reported 
in Canada, Australia, and various parts of the 
United States. Some writers have maintained 
that high available nitrogen in the soil increases 
the nitrate nitrogen content of plants. During 
the’ past few years there has been a tendency 
to inerease the rate of application of ammonium 
nitrate to grass pastures. It seemed desirable, 
therefore, to determine if nitrate poisoning 
could be produced by the use of ammonium 
nitrate as a fertilizer for pastures. 


584 


Fifty acres of bromegrass were divided into 
10 pastures of 5 acres each and treated with 
ammonium nitrate at rates of 0, 70, 140, 350, 
and 740 lb. of available nitrogen per acre. Each 
treatment was duplicated. The pastures then 
were stocked with young dairy cattle at the rate 
of 1 animal per acre of pasture. The grazing 
period lasted 130 d., during which time the 
eattle received only salt and water in addition 
to the pasturage. Records were kept of the 
health of the cattle, gains in body weight, sur- 
plus forage produced, and protein content of 
the forage. There were no death losses in this 
experiment. 


P34. Studies of feeding aldrin to dairy cows. 
Ray E. Evy aad L. A. Moors, Bureau of Dairy 
Industry, and P. E. Husanxs, R. H. Carrer, 
and F. W. Poos, Bureau of Entomology and 
Plant Quarantine, U.S.D.A. 

Alfalfa was sprayed with 3.9 oz. of aldrin 
per acre and harvested 7 d. later. No aldrin 
was detected in the milk of 4 cows fed these 
hays for 48 d. 

The same animals then were fed a control hay 
and various dosages of aldrin in a solution con- 
taining 100 g. of a “60% aldrin equivalent 
material, containing 57% hexachloro hexahydro 
dimethano naphthalene, 43% related com- 
pounds” administered by capsule. 

No aldrin was detected in the milk of cows 
fed less than 0.8 mg. of aldrin per kg. of body 
weight or 28 p.p.m. of the diet. When 0.8, 1.0, 
1.5, and 2.2 mg. of aldrin/kg. of body weight 
were fed, the average concentrations of aldrin 
in the FCM were 3.8, 4.3, 6.4, and 12.6 p.p.m., 
respectively. From 11 to 14% of the aldrin 
administered was excreted in the milk. No 
aldrin was detected in samples taken 18 d. after 
cessation of aldrin feeding. 

One animal that received 2.2 mg. of aldrin/ 
kg. of body weight showed symptoms of tox- 
icity on the 27th d. of feeding and died after 
29 d. of feeding at this level of intake. 


P35. Body form in relation to production in 
Holstein and Jersey cows. W. W. Swert and 
C. A. Marruews, Bureau of Dairy Industry, 
U.S.D.A. 

Statistical analyses have been made of the 
body measurements of 350 Holstein and 346 
Jersey cows in relation to their records of milk 
production. Included are the data from 379 
cows from the Beltsville herd and 317 cows 
from the herds of more than 20 state experiment 
stations cooperating in the study of interrela- 
tionships between body form, internal anatomy, 
and producing capacity. 

The body measurements studied include live 
weight, 4 heights, 6 lengths, 3 depths, 7 
widths, 3 cireumferences, 2 head widths, 1 
head length, circumference of muzzle, cireum- 
ference of metacarpus, and slope of rump. 
Only a slight correlation was found between 
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live weight and milk production. Body heights 
and body lengths were rather definitely cor- 
related with production in Jerseys but to a 
lesser degree and less consistently so in Hol- 
steins. Body depths were definitely correlated 
with production in both breeds. Practically no 
correlation existed between body widths and 
production in either breed. The correlation 
between body circumferences and production 
was highly significant in Holsteins but not 
significant in Jerseys. Head widths were posi- 
tively correlated with production. Length of 
head was the one body measurement most con- 
sistently and significantly correlated with milk 
production in all groups of cows in both breeds. 


P36. Some factors affecting age at puberty 
in Holstein-Friesian dairy heifers. H. W. 
Hawk, W. J. Tyuer, O. T. Fosaate, D. G. 
Sprain, and L. E. Casipa, Univ. of Wisconsin, 
Madison, and Bureau of Dairy Industry, 
U.S.D.A. 

The effects of inbreeding and ealfhood scour- 
ing on age at first heat were studied in 6 sire- 
groups of Holstein-Friesian heifers, totaling 
67 animals. No statistically significant differ- 
ences were found in puberal age among the 
sire-groups, which averaged 380, 382, 402, 404, 
404, and 411 d. at first heat. Division of inbreds 
and outbreds into those that had calfhood scours 
and those that did not gave the following av- 
erage puberal ages: 364 d. for the nonscouring 
outbred group, 400 d. for the outbreds that 
seoured, 418 d. for nonscouring inbreds, and 
411 d. for inbreds that scoured. The non- 
scouring outbreds reached puberty at an earlier 
age (P < .05) than the other 3 groups. Thus 
inbreeding or calfhood scours or both were 
found to delay age at puberty. These factors 
also were found to inhibit calfhood growth sig- 
nificantly. 

A highly significant negative correlation was 
found over all animals between age at puberty 
and weight at 3 and 6 mo. (r = 0.42 and 
— 0.42; b = —0.93 and — 0.54 d., respective- 
ly). After adjusting puberal ages for differ- 
ences in weight at 3 and 6 mo., the differences 
among groups in puberal age were no longer 
significant, which suggests that inbreeding and 
ealfhood scouring retard age at puberty by in- 
hibiting growth. 


P37. A study of lactational differences in 
butterfat percentage in dairy cattle. E. H. 
VorE.uer, T. M. Lupwick, C. M. Cuirton, H. R. 
Donouo, and F. Ery, Ohio Agr. Expt. Sta., 
Wooster. 

An extensive study of the variations in but- 
terfat percentage was made on 552 Jersey cows 
which had 4 or more complete, consecutive lac- 
tations (including the lst). The reeords in- 
cluded in this study were taken from daughters 
of approximately 90 unselected Jersey sires 
of the superior tested sire list. 

The chief objectives of the study were to de- 
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termine the degree of variation between sue- 
cessive lactation butterfat percentages, and to 
determine the possibilities of using 1-lactation 
percentage as a criterion for lifetime butterfat 
percentage. 

Analysis of the data indicates that there is 
an insignificant difference between lst, 2nd, 
3rd, and 4th lactation percentages and average 
lifetime percentage. These values are 5.390, 
5.442, 5.373, 5.365, and 5.369, respectively. 

Evaluation of the data also indicates that 
there would be an extremely small “error” in 
calculating lifetime butterfat production based 
on Ist lactation percentage. It appears reason- 
able that this information could be used to ad- 
vantage in production testing programs for 
dairy cattle. A study of limited Holstein data 
indicates similar trends. 


P38. Sire by herd interaction in production 
traits in dairy cattle. J. E. Lecares and F. J. 
VERLINDEN, North Carolina State College, 
Raleigh, and J. F. Kenprick, Bureau of Dairy 
Industry, U.S.D.A. 

Sires selected for use in artificial breeding 
associations generally have come from the 
better managed and presumably genetically 
superior herds. Their selection has been based 
on progeny performance in herds with above 
average feeding and management programs. 
However, the artificially-sired daughters of the 
bulls must produce under a variety of environ- 
mental cireumstanees. In addition, the genetic 
background of the dams to which a bull is mated 
may vary from herd to herd. 

The present study was initiated to determine 
whether or not an important sire by herd inter- 
action exists for lactation milk, test, and fat 
yields. Data studied consisted of lactation ree- 
ords of 25,498 daughters of over 2,700 sires 
used in artificial breeding associations through- 
out the United States. The analysis of 305 d., 
2x, M. E. lactation records was made on an 
intra-breed, intra-state basis. The component 
of variance for sire by herd interaction for 
milk, test, and fat made up 4, 0, and 2% of the 
within-state variance. The situation with re- 
spect to the individual breeds will be presented 
and the implications of these findings discussed. 


P39. Comparative heat tolerance of Holstein 
and crossbred Red Sindhi-Holstein heifers 
when exposed to elevated temperatures and 
humidities. J. E. Jounston and J. B. Frys, 
Jr., Louisiana State Univ., Baton Rouge. 
Fifteen purebred Holstein and 15 crossbred 
Red Sindhi-Holstein nonlactating heifers of 
comparable ages were exposed to a series of 
elevated temperatures and humidities in a 
climatie control chamber. Animals were exposed 
in groups of 10, 5 of each breed, for periods of 
8 hr. or until their body temperature reached 
107° F. Hourly observations of body tem- 
perature, respiration rate, and pulse rate were 
made. Chamber conditions utilized included 
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75° F. DBT at 15 mm. Hg. vapor pressure, to 
evaluate the animals’ reactions under nearly 
optimal conditions, and elevated dry bulb tem- 
peratures of 95°, 100°, and 104° F. each at 
humidities of 25, 30, and 40 mm. Hg. vapor 
pressure. At 75° F. there were no breed dif- 
ferences in body temperature although the Hol- 
steins showed higher respiration rates and 
lower pulse rates than the crossbreds. At all 
elevated temperatures and humidities the cross- 
breds exhibited significantly lower body tem- 
peratures and respiration rates and higher 
pulse rates than the Holsteins. All Holsteins 
were removed from the chamber with body tem- 
peratures of 107° F. or above during 1 or 
more trials, but none of the crossbreds ever at- 
tained body temperatures of 105° F. or above. 
Physiological response of both breeds was great- 
er to humidities than to temperatures. 


P40. Physiological and hereditary responses 
of lactating Holstein-Friesian and Jersey cows 
to natural environmental temperature and 
humidity. Crectm. Branton, J. E. JOHNSTON, 
and G. D. Miuusr, Louisiana State Univ., 
Baton Rouge. 

In order to determine physiological and he- 
reditary responses of pure breeds of dairy 
cattle to varying climatie conditions, body tem- 
peratures, pulse rates, and respiration rates of 
14 lactating Holstein-Friesian and 15 lactating 
Jersey cows, representing 5 sire-groups, were 
taken 3 times weekly at 2:00 to 3:00 p.m. for 
the period of April 1 through Sept. 30, 1952. 
The environmental dry and wet bulb tempera- 
tures were taken at the same time. The cows 
were milked twice daily and allowed rotational 
pasture grazing night and day. 

When the body temperatures of the cows were 
observed at environmental temperatures rang- 
ing from 90° to 95° F., the total, between breeds, 
among sires within breed, among cows within 
sire and breed, and within-cow correlation co- 
efficients between body temperature of the 
cows and daily production of fat-corrected milk 
(FCM) were 0.044, 0.999, 0.130, 0.273, and 
—(.487, respectively. The between-breed and 
within-cow correlation coefficients were signif- 
icant and highly significant, respectively (P< 
0.05 and P< 0.01). The within-cow regression 
of daily yield of FCM on body temperature was 
—2.14 Ib. FCM, or for each 1 degree increase 
of body temperature there was a 2.14 lb. de- 
crease in the yield of FCM. Body temperatures 
of the Holstein-Friesian cows averaged 104.2° 
F., ranging from 102.0° to 106.1° F., as com- 

ared with an average of 103.4° and a range of 

01.4° to 106.0° F. for the Jersey cows. The 
difference between these means was highly sig- 
nificant. 

The estimates of repeatability and heritability 
of heat tolerance based on body temperatures 
of the cows obtained by paternal half-sib cor- 
relation method at environmental temperature 
ranges of 90.00°-95.00° F., 85.00°-89.99° F., 
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and 80.00°-84.99° F. were 0.298 and 0.318, 
0.156 and 0.098, and 0.088 and 0.000, respective- 
ly. When all the data in the study were used 
the estimates of repeatability and heritability 
were 0.0742 and 0.034, respectively. This was 
not surprising since the maximum environ- 
mental temperatures ranged from a high of 
95.0° F. to a low of 65.5° F. during the ex- 
periment. More statistical analyses of the data 
are in progress and the results of these will be 
presented later. 


P41. Urinary estrogen excretion during the 
gestation period of the bovine. E. P. Situ 
and Wm. M. Dickson, State College of Wash- 
ington, Pullman. 

The purpose of this study was to estimate 
levels of urinary estrogen at different times 
during the gestation period. Chemical methods 
modified from those of Stimmel and Friedgood 
were used with Astwood’s Uterine Weight 
Method of bio-assay used on sufficient samples 
to confirm the chemical results. Twenty-four-hr. 
urine samples were taken from 6 cows during 
the gestation period. The total estrogen con- 
tained in 1 |. of urine was estimated by com- 
paring the fluorescence given off with the 
fluorescence given off by a standard of erystal- 
line estrone. There was a definite increase from 
the 50th d. of gestation to the time of parturi- 
tion. The average amount of estrogen/l. of 
urine produced on the 50th d. of gestation gave 
off a fluorescence equal to that given off by 
54.8 y of estrone. The average amount of 
estrogen/l. of urine produced on the 275th d. 
of gestation gave off a fluorescence equal to 
that given off by 642.5 y of estrone. After 
parturition, the urinary estrogen levels were 
lowered. The average amount of estrogens/I. of 
urine produced approximately 10 d. after par- 
turition gave off a fluorescence equal to that 
given off by 251 y of estrone. The correlation 
of the bio-assay estimations with the chemical 
estimations was + 0.808, which was highly sig- 
nificant. However, the bio-assay results were 
only approximately 1/3 as large as the chem- 
ical estimations. A mummified fetus was re- 
moved from one cow after the term of her 
gestation. The urinary estrogen excretion from 
this cow had reached a peak on the 200th d. of 
gestation. There was a steady decrease in the 
estrogen levels from this time to term. The av- 
erage amount of estrogen/]. of urine based upon 
6 samples of urine produced by an ovariec- 
tomized cow produced a fluorescence equal to 
that given off by 27 y of estrone. These results 
were substantiated by bio-assay estimation. 


P42. Some causes of infertility in dairy 
heifers. T. Y. Tanase and J. O. ALmQuist, 
Pennsylvania State College, State College. 
Ninety-six “repeat-breeding,” nulliparous 
heifers from brucellosis-free herds have been 
slaughtered to date to gather information on 
the nature of the reproductive failures. Only 


13.5% (13) of the heifers showed permanent 
or temporary types of gross genital abnor- 
malities. Included in this percentage are ovula- 
tion failure, infundibulitis, salpingitis, bursitis, 
infundibular adhesions, and various congenital 
anomalies. Of the 71 heifers slaughtered 3 d. 
after the 1st or 2nd experimental insemination 
to determine the incidence of fertilization, no 
ova were recovered from 8, or 11.3%. The re- 
maining 63 yielded ova of which 66.7% (42) 
were fertilized, 23.8% (15) unfertilized, and 
9.5% (6) degenerate or ruptured. A 2nd group 
of 36 heifers was inseminated and scheduled 
for slaughter 30 d. later to provide data on the 
percentage of heifers with normal embryos at 
the end of the 1st mo. of pregnancy. Normal 
embryos were found in 30.6% (11) of the 
heifers, degenerate embryos in 8.3% (3), and 
no embryo in 5.6% (2). Over half (20, or 
55.5%) of the heifers returned to estrus before 
the 30th d. of pregnancy. They were insem- 
inated a 2nd time and slaughtered 3 d. later 
to contribute to the data presented above on 
rate of fertilization. The results thus far ob- 
tained are in general agreement with those re- 
ported for low-fertility cows in 1949 by the 
Wisconsin Station. There appears to be a high 
fertilization rate (66.7%) among infertile heif- 
ers with subsequent high embryonic death 
(54.1%) within the lst mo. of pregnancy. 
Genital abnormalities oceurred in but 13.5% 
of the heifers studied and do not appear to be 
a significant cause of breeding failures. 


P43. Bactericidal activity of the uterus in 
different endocrine states. W. G. Buack, J. 
Simon, S. H. McNutt, and L. E. Castpa, Univ. 
of Wisconsin, Madison, and Bureau of Dairy 
Industry, U.S.D.A. 

It has been shown that introduction of bae- 
teria into the uterus, either as a contaminant 
of semen or as a pure culture, induces pyometra 
in the luteal-phase cow or rabbit but not in 
the follicular-phase animal, and further that 
the endocrine state of the uterus, namely, the 
estrogen-progesterone balance, governs this re- 
sponse. The present study was an effort to de- 
termine more exactly the relative defensive 
abilities toward infection of the uterus in dif- 
ferent endocrine states. Known quantities of 
a bacterium, Escherichia coli, were injected into 
the lumens of both uterine horns of estrous, 
pseudopregnant, and spayed rabbits, in each 
of which 1 horn had been ligated to prevent 
drainage. The animals were sacrificed 24 hr. 
later, the uterine horns flushed with saline, and 
aliquots of the recovered fluid plated on nutri- 
ent agar. Pus was found in both the ligated 
and unligated uterine horns of pseudopregnant 
animals, and was accompanied by large num- 
bers of viable organisms. In contrast, pus was 
found only in the ligated horns of estrous and 
spayed rabbits, and the numbers of organisms 
recovered were markedly less; the unligated 
horns of these animals contained no pus and 
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generally fewer bacteria than the ligated horns. 
These results indicate a pronounced interfer- 
ence with the inherent defense mechanisms of 
the uterus by progesterone. 


P44. Androgenic substances in the urine of 
bulls. R. Wiseman and A. B. Scuuutzs, Univ. 
of Nebraska, Lincoln. 

Twenty-six determinations for androgenic 
substances in the urine of bulls of varying ages 
were made, using chick comb growth response 
as the criterion of androgenic potency. A con- 
trol group of chicks was run concurrently with 
each test group. At varying time intervals, a 
3rd group treated with known quantities of 
testosterone was run with the control and test 
group. Thus any change in the dose-response 
eurve with season or other iactors was ac- 
counted for during the experimental periods. 

The results indicate that little or no andro- 
genic substances are excreted in the urine from 
bulls less than 5 or 6 mo. of age. In general, 
there was increasing androgen concentration 
in urine from bulls 6 mo. to 6 yr. of age. The 
highest concentration was 0.047 mg. equivalent 
testosterone/l. of urine from a 6-yr.-old bull. 
There appeared a positive relationship between 
urinary androgen concentration and the fertil- 
ity level of 6 bulls that were used in artificial 
breeding; but since 2 10-mo.-old bulls, castrated 
for 2 wk., also showed androgenic potency, this 
relationship is probably of no significance. 


P45. Effect of oxytocin and epinephrine on 
the conception rate of cows. R. L. Hays, N. L. 
VanDemark, and E. E. Ormiston, Univ. of 
Illinois, Urbana. 

Epinephrine and oxytocin have been shown 
to affect the motility of the bovine uterus both 
in vivo and in vitro. With the possibility that 
these hormones vhrough their effect on uterine 
motility may affect sperm transport and the 
conception rate, an experiment was designed 
to determine whether or not these hormones 
would affect the conception rate following natu- 
ral mating. The cows bred to each bull were 
divided into 3 groups. One group was injected 
intravenously with 15 u. of oxytocin within 5 
min. after mating, another group was injected 
intravenously with 2 ce. of a 1/1,000 solution of 
epinephrine within 5 min. before mating, while 
the third group served as controls. The con- 
ception rate in each of the 2 groups injected 
with hormones was significantly higher than 
that in the control group, as determined by 


pregnancy diagnosis. 


P46. Reproductive rate in Holstein-Friesian 
cattle. Mogens Pium and H. P. Davis, Univ. 
of Nebraska, Lincoln. 

Reproductive rate has been studied in 2 herds 
of Holstein-Friesian cattle. A total of 1,187 
cows were included in the study. In 1 of the 
herds a period of 50 yr. was covered and in 
the other a period of 25 yr. Both herds were 
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producing at a rate of more than 500 lb. of 
butterfat at the end of the period studied (305 
d., 2, M.E.) and were kept fairly constant in 
numbers. The results, therefore, pertain to 
well managed herds, maintained at a high level 
of production. Losses after 1st calving include 
whatever culling for production, type, and other 
causes may have been necessary in order to 
maintain or improve the standard of the herds. 

The proportion of cows that had another 
calf after any calving was as follows: after 
the Ist, 79%; after the 2nd, 74%; after the 
3rd, 67%; after the 4th, 63%; after the 5th, 
60%; after the 6th to 9th, 50%. Thus, the av. 
number of calves from cows that have calved 
once becomes 3.3 calves/cow. 

In order to maintain a stable population un- 
der these conditions of management, the number 


of heifers needed for replacement is re x 


100%), or 30% of all calvings. Unpublished 
studies from the Univ. of Neb. dairy herd 
showed that actually 36.4% of all heifer calves 
born produced calves themselves. Thus there 
was a replacement rate of 3.3 x 0.364, or 1.20. 


P47. The distribution of alkaline phospha- 
tase, glycogen, and periodic acid Schiff-posi- 
tive substances in follicles of the bovine ovary. 
S. Moss, T. R. Wrenn, and J. F. Syxes, Bu- 
reau of Dairy Industry, U.S.D.A. 


The ovaries from 21 apparently normal dairy 
cows, which were killed at various intervals in 
the heat cycle, have been examined by histo- 
chemical procedures for the distribution of 
alkaline phosphatase, glycogen, and periodic 
acid Schiff-positive substances. The distribu- 
tion of these materials in follicles of varying 
degrees of maturity and in atretie follicles will 
be described. 


P48. Comparison of rumen flora and environ- 
ment in roughage vs. grain-fed animals. L. S. 
Gaui, C. N. Huntanen, R. Saunpers, and W. 
Scumunt, National Dairy Research Labs., Oak- 
dale, N. Y. 

Rumen flora and environment are closely 
related. The 2 basically different types of 
ruminant feeds, high-grain rations and high- 
roughage rations, produce characteristic rumen 
flora patterns. High-roughage rations encour- 
age a rumen flora of delicate obligate anaerobic 
bacteria, many of which act on fiber to produce 
propionic, butyric and acetic acids, and some 
gases. The rumen environment of roughage-fed 
animals typically is neutral or slightly acid and 
has a very strongly negative Eh. Lactie acid 
is found only in low concentrations, and the 
rumen fluid actively breaks down the fiber of 
alfalfa leaf meal in the miniature artificial 
rumen. In contrast, the rumen bacteria of an- 
imals fed a high-grain ration are of a less 
strictly anaerobic type, most of which act on 
readily available carbohydrates to produce lac- 
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tie acid. The rumen pH is distinetly acid and 
the Eh is not as strongly negative as in the 
roughage-fed animals. The lactie acid content 
of the rumen fluid is usually high, and the 
rumen fluid is not very active in breaking 
down fiber in the artificial rumen. 

These patterns are present when very high 
roughage or high grain rations are fed. When 
combinations of these two types of feed are 
used, modifications oceur in the rumen flora 
and environment tending to show conditions 
somewhere between the extremes discussed. 


P49. The dissimilation of amino acids by 
bovine rumen bacteria. F. M. Strornak and 
R. E. Brown, Univ. of Maryland, College Park. 

The catabolic reactions of bovine rumen bac- 
teria on amino acids and related compounds 
were investigated. Mixed suspensions of these 
bacteria obtained directly from the rumen were 
employed under anaerobic conditions. Stand- 
ard microrespiration apparatus and a macro- 
dissimilation technique were used. Determina- 
tions of the rate of earbon dioxide evolution, 
ammonia production, volatile fatty acids, total 
keto acids and lactie acid were made. 

Of 24 substrates tested (all naturally oceur- 
ring amino acids and urea) significant activity 
was observed with aspartie acid, glutamie acid, 
serine, cysteine, cystine, arginine, urea, and to 
a lesser degree threonine. In no instance were 
keto or lactic acids detected, and, with the ex- 
ception of arginine, ammonia production was 
observed to be mole/mole. In all instances 
volatile fatty acids were found. 

The effect of different atmospheres (nitrogen, 
methane, carbon dioxide), substrate concentra- 
tion, pH, antibioties, and other utilizable com- 
peting substrates are discussed. A tentative 
pathway for the biochemical degradation of 
some of the substrates is presented. 


P50. The catabolism of carbon compounds by 
bovine rumen bacteria. R. N. Doerscu, R. Q. 
Rosrnson, and J. C. SHaw, Univ. of Maryland, 
College Park. 

A number of carbon compounds known to 
be involved in metabolic processes have been 
tested with mixed suspensions of bovine rumen 
bacteria under anaerobic conditions. Standard 
microrespiration apparatus and a macrodis- 
similation technique were used. The substrates 
employed were cellobiose, maltose, glucose, 
xylose, pyruvate, lactate, oxalacetate, succinate, 
fumarate, malate, formate, acetate, propionate, 
butyrate, and §-hydroxybutyrate. Volatile fatty 
acids, keto acids, lactic acid, gases, and poly- 
saccharide synthesis determinations were made. 

Cellobiose and glucose, but not maltose, were 
attacked with carbon dioxide as the sole gaseous 
end-product. Acetate, propionate, butyrate, and 
hydroxybutyrate were not attacked with the for- 
mation of gaseous products, but formate was 
decomposed to hydregen and carbon dioxide. 
When carbohydrates were the substrate a mix- 


ture of acetic, propionic and higher fatty acids 
was found. Acetic acid was the chief end-prod- 
uct except with succinate and maltose. In this 
ease the chief product was propionic acid. 
Fatty acids, if metabolized, yielded only acetic 
acid. Carbohydrate substrates yielded a starch- 
like polysaccharide after 24 hr. incubation with 
rumen bacteria. 

On the basis of the results obtained, recom- 
mendations for the practical application of 
these techniques to the solution of problems in- 
volving the physiology of bovine rumen bacteria 
are made. 


P51. Nutritional requirements of bovine 
rumen bacteria. J. J. R. N. Dorerscu, 
and R. Q. Rosrnson, Univ. of Maryland, Col- 
lege Park. 

The nutritional requirements of bovine rumen 
bacteria have been investigated using cultural 
methods. The basis for this work was the ob- 
servation that for culturing maximum numbers 
of rumen bacteria, rumen liquor must be in- 
corporated in the growth medium. The active 
principles have been characterized by attempts 
to substitute various materials of known nutri- 
tional adequacy for many fastidious bacteria; 
by processing the rumen fiuid in various ways, 
viz., alkaline and acid hydrolysis, oxidation, 
heavy metal precipitation, and dialysis; and 
by fractionating the rumen liquor using con- 
ventional adsorption and elution techniques. 

Tt has been found that the following ma- 
terials, used alone or in combination, do not 
satisfy the requirements completely: peptones, 
meat extract, yeast extract, liver extract, feed 
infusions, various amino acids, and casein 
hydrolyzate. The factors of rumen fluid are 
relatively stable to acid and alkaline hydrolysis 
but can be extracted with activated adsorbing 
agents. Results with various eluting agents in- 
dicate alcoholic extracts as very promising. 
The implication of this work to the general 
problem of bovine nutrition is discussed. 


P52. The bacterial flora in the rumen of 
heifers fed a ration of alfalfa silage. M. P. 
Bryant and L. A. Burkey, Bureau of Dairy 
Industry, U.S.D.A. 

A qualitative and quantitative examination 
of the bacterial flora present in the rumen of 
3 heifers maintained on a ration consisting sole- 
ly of alfalfa silage was undertaken to determine 
whether an abnormal flora could be correlated 
with the low gains in weight noted in these 
animals. Total numbers of bacteria determined 
by both microscopic counts and cultural counts 
were approximately the same as those obtained 
earlier for 2 animals maintained on an alfalfa 
hay ration. 

The numbers of cellulolytie bacteria; starch 
hydrolyzers; glucose, xylose, and _ cellobiose 
fermenters; gelatin liquefiers; hydrogen sul- 


fide producers; and strictly anaerobie bacteria’ 


were similar in the silage- and hay-fed animals. 
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Likewise, substantially the same predominant 
groups of bacteria were isolated from the 
silage-fed animals as were isolated from the 
hay-fed animals. None of the bacteria found 
in alfalfa silage were found in the high dilu- 
tions of rumen contents cultured. 

Because of the marked similarities of the flora 
of the 2 groups of animals, it can be concluded 
that any difference in the nutritive value of 
alfalfa hay and alfalfa silage for the animal 
cannot be associated with the bacterial flora of 
the rumen. The data also lend support to the 
hypothesis that the usual changes in rations 
fed to cows do not materially affect the ruminal 
flora. 


P53. The effect of somatotropin upon milk 
production and various blood substances of 
lactating cows. A. C. Cuuna, J. C. SHaw, and 
W. M. Giti, Univ. of Maryland, College Park. 

Six cows in late lactation which received 
daily injections of 100 mg. of STH (Armour 
growth) for 6 d. increased 50% in both milk 
and fat production. Blood glucose increased 
20%, whereas blood acetone bodies did not 
change. Two cows in early lactation increased 
50% in milk production after 14 d. of daily 
injections with no decline during this period. 
Blood glucose increased 10% after 7 d. No 
marked changes were noted in total blood lipids 
or in total blood cholesterol. Data will be pre- 
sented on longer injection periods. After a 
rest period of 7 d., the 6 eows received 40% of 
TDN requirements for an 8-d. period and 
100 mg. of STH daily during the last 5 d. of 
the period. Milk production, blood glucose, 
and blood acetone bodies were maintained at 
normal levels, whereas fat production increased 
33%. After a rest period of 15 d. the 6 cows 
received 200 Armour Veterinary Units of 
ACTH (Adrenomone) plus 100 mg. of STH 
daily for 6 d. Milk production increased 16% 
and fat production increased 50%. Blood 
glucose increases ranged from 40% to 200%. 


P54. The rate of cell division in the mammary 
glands of rats. Raupu P. Reece and VIRGENE 
Rutgers Univ., New Brunswick, 
N. J. 

Forty-eight rats were employed in an at- 
tempt to determine the percentage of cells in 
mitoses in the mammary glends of rats in 
various reproductive states. Each rat received 
0.1 mg. of colchicine per 100 g. of body weight 
914 hr. before it was sacrificed. The right 
abdominal mammary gland was removed and 
fixed in Bouin’s fluid. The tissue then was pre- 
pared and studied cytologiecally. 

The greatest mitotic activity of the mammary 
gland of the pregnant rat occurred in the middle 
of pregnancy. On the 15th d. of pregnancy 
mitotic activity was twice as great as that ob- 
served on the 5th d. of pregnancy. Mitotic 
activity in the mammary gland of the lactating 
rat. was very low. When pregnancy and lacta- 
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tion existed simultaneously, there were fewer 
dividing cells than in the glands of pregnant 
rats. Moreover, mitotic activity was greater 
at 21 d. than it was at 15 d. in the glands 
of lactating and pregnant rats. The removal 
of the nursing pups on the 17th d. of lactation 
of lactating and pregnant rats did not increase 
the mitotic rate in the mammary glands on the 
21st d. 


P55. Perfusion technique in tracer studies of 
milk secretion.! S. LAKSHMANAN, S. Kumar, 
and D. R. Jacospson, Univ. of Maryland, Col- 
lege Park. 

Preparations of perfused bovine mammary 
glands were made with: (1) a sustained rate 
of perfusion of over 11./min./half udder, (2) 
constant oxygen and glucose uptake, (3) normal 
R.Q., and (4) normal utilization of at least 
one other metabolite, e.g., acetate, by techniques 
emphasizing control of O: and CQO: levels in 
blood, reducing the time between slaughter and 
start of perfusion, and proper handling of the 
udder and blood. 

The amount of milk synthesized during per- 
fusion probably does not exceed 5% of the 
normal. This has to be isolated without dilu- 
tion or with known dilution for precursor- 
product relation studies. Single injections of 
oxytocin do not cause let down of all residual 
milk and fat. After milking a cow every 2 hr. 
for a 6-hr. period, relatively constant milk pro- 
duction and composition are established. If the 
cow is killed 2 hr. after the last milking, a 
known amount of milk is left in the udder to 
be removed with the amount formed during 
perfusion; if such dilution is not desired the 
gland may be completely milked out by this 
method and the product isolated from the gland 
tissue after perfusion. 

Analyses of milk obtained in perfusions, 
data on 2-hr. milking as a physiological tech- 
nique, and the results of some tracer perfusions 
with C1* will be presented. 

1 Work performed under contract AT (30-1) -881 
of the AEC. 


P56. Carbohydate metabolism of mammary 
gland homogenates. E. M. Craine, Univ. of 
THlinois, Urbana. 

In the presence of adenosinetriphosphate, 
homogenates of lactating rat mammary tissue 
phosphorylated a number of free sugars: glu- 
cose, galactose, mannose, fructose, and maltose. 
A phosphorylation of lactose was not measur- 
able at the various levels of added constituents 
studied. Enzymatic activity was influenced by 
the homogenizing medium, concentration of 
substrate, removal of cellular debris, and the 
presence of magnesium ions. The activity with 
maltose was not due to a phosphorylytic or 
hydrolytic cleavage, which suggests direct phos- 
phorylation of the intact molecule. Various 
esters involved in the glycolytic scheme and 
in addition, a-galactose-l1-phosphate, B-galac- 
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tose-1-phosphate, and galactose-6-phosphate 
were phosphate acceptors in this system. 

The homogenate preparations contained an 
extremely active adenosinetriphosphatase, which 
was associated primarily with the cellular de- 
bris. The enzyme was inhibited by fluoride 
ions. Magnesium ions stimulated activity in 
low phosphate concentration but produced an 
inhibition at high phosphate levels. 


P57. The conversion of glucose to galactose. 
R. G. Hansen, E. M. Cratne, and Pav 
KricuHevsky, Univ. of Illinois, Urbana. 

The mechanism of galactose formation is of 
importance in understanding the means by 
which lactose is formed by the mammary gland. 
Therefore, the synthesis of galactose has been 
studied in a simplified system. Cell-free ex- 
tracts of a lactose utilizing strain of Lacto- 
bacillus bulgaricus have been prepared which 
have the ability to convert glucose derivatives 
into galactose derivatives. This was first in- 
dicated when carbon'* labeled glucose-6-phos- 
phate was incubated with crude cell-free ex- 
tracts. After incubation, the carbohydrate frac- 
tion was isolated by paper chromatography 
and earbon™ activity was found in the galac- 
tose. On further fractionation of the bacterial 
extracts, an enzyme was obtained which con- 
verted a-glucose-l-phosphate into galactose-1- 
phosphate. This process required added man- 
ganese and uridine-diphospho-glucose. This ap- 
pears to be a reversal of the reaction wherein 
a-galactose-l-phosphate is converted to a-glu- 
cose-1-phosphate. 


P58. The effect of hourly milking with the 
use of oxytocin on the butterfat percentage 
and saponification number. J. H. Kosui and 
J. D. Donker, Univ. of Minnesota, St. Paul. 


Three animals were milked hourly for 76 
consecutive hr. Ten u. of oxytocin were injected 
intravenously at each milking to insure complete 
expulsion of milk. Samples were taken at each 
milking for butterfat percentage and saponifica- 
tion number determination. The butterfat per- 
centage for the preexperimental milkings av- 
eraged 3.7. 

While rate of milk secretion was relatively 
uniform throughout the experimental period, 
there was a great deal of fluctuation in the 
butterfat percentage from one milking to the 
next. The highest percentage determined was 
15.2 on the Ist hr., due principally to the 
residual fat removed. After evidence of re- 
moval of residual milk, the fat percentage 
varied from 1.7 to 8.8. The general trend 
showed a gradual decline at the beginning, 
reaching the preexperimental level at about 
the 6th milking, and reaching the low on about 
the 16th to 24th hr. Then there was a gradual 
inerease during the rest of the period for 2 
animals; the other increased until about the 
42nd hr. and then declined gradually. 


The saponification number fluctuated con- 
siderably ranging from 223 to 247. There was 
a positive correlation of 0.35 between butterfat 
percentage and saponification number, which 
is significant at the 1% level. 


P59. The effect on milk production in the 
bovine when milking intervals were varied and 
intravenously administered oxytocin was used 
for milk ejection. J. D. DonKerR and J. H. 
Kosut, Univ. of Minnesota, St. Paul. 


Three cows in 4 trials were milked with the 
aid of intravenous oxytocin (10 u.) throughout 
an experimental period. Hourly milking inter- 
vals for periods up to 76 hr. were followed by 
milking intervals of stepwise increasing lengths 
up to 16 hr. Production was ecaleulated as an 
hourly output rate and expressed as % of the 
preexperimental base period for the following 
periods: (period followed by % of base in 
parenthesis) base period of 1 wk. (100), 1st 
through 4th hr. (172), 5th-10th (101), 21st- 
30th (114), 5lst-60th (124), 12-hr. intervals 
(120), 16-hr. intervals (105), 10 d. post ex- 
periment, following a 3-d. recovery period 
(100). The inerease to 124% represents an in- 
erease in av. daily milk production from 30.7 
to 38 lb. for this group. The hourly rates of 
fat production expressed as % of base rate 
for the same respective intervals starting with 
the base period are as follows: 100, 398, 86, 
97, 130, 138, 130, and 100. 


P60. Investigations on the secretion of cal- 


cium into milk using radioactive tracers. R.- 


A. Monroz, W. J. Visex, E. W. Swanson, and 
C. L. Comar, Univ. of Tennessee, Knoxville. 


Previous studies at this laboratory have dem- 
onstrated peculiarities in the specific activity 
relationships of calcium in the milk and blood 
of dairy cows after single and multiple oral 
and intravenous administration of Cat’. These 
peculiarities are indicated by differences in the 
changes in specifie activities of blood and milk 
ealeium with respect to time and by the higher 
specifie activity of calcium in the milk. The 
time relationships can be partially explained by 
a time lag caused by incemplete milking or by 
the existence of an intermediate calcium reser- 
voir. More perplexing is the fact that after 
single oral administration of Ca*, the max- 
imum specific activity attained in the milk was 
higher than is ever found in the jugular blood. 
In vitro fractionations failed to yield a high 
specific activity component in the four blood 
fractions isolated. Experimental alteration of 
the calcium level in blood led to results show- 
ing that the ionized blood calcium was not used 
preferentially in milk secretion but that another 
fraction may be. No arterio-venous differences 
in specifie activity were observed. Other data 
thus far obtained indicate that the results are 
probably not due to an isotope effect. 


‘ 
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P61. The production of a magnesium de- 
ficiency in the young calf using a semi-syn- 
thetic milk diet. J. W. THomas and M. 
Oxamoro, Bureau of Dairy Industry, U.S.D.A. 

A semi-synthetie milk composed of cerelose, 
lactose, casein, lard, vitamins, and minerals 
has been used to produce an acute and chronic 
magnesium deficiency in young calves. Milks 
containing approximately 0.001, 0.006, 0.011, 
and 0.022% magnesium were used. They were 
fed at the rate of 12 lb./ewt. and furnished 
approximately 0.06, 0.33, 0.60, and 1.2 g. of 
magnesium/ewt./day. 

Eight calves fed the lowest level of intake 
had a markedly reduced rate of body weight 
gain and greatly reduced serum magnesium 
levels and died in convulsions at 43 to 80 d. 
of age. At autopsy, numerous small hem- 
orrhages were found in the pericardium, endo- 
eardium, pericardial sae, and the auricular 
valves. All heart valves had an inflamed ap- 
pearance. 

The intermediate levels allowed the calves 
to live, but they grew at subnormal rates. 
Serum magnesium levels were maintained for 
the first 1 or 2 mo. and then gradually declined. 

The upper level of mgnesium intake allowed 
the most rapid growth, and serum magnesium 
levels were maintained at normal levels for as 
long as 7 mo. 

Data on the magnesium and calcium content 
of bone indicate that the lower levels of mag- 
nesium intake were inadequate. 


P62. Estimation of vitamin A depletion time 
in young dairy calves. R. TercHman, J. E. 
Rousseau, Jr., H. D. Eaton, and G. BEALL, 
Univ. of Conneeticut, Storrs. 

Sixty-six calves, 23 Holsteins (I) and 15 
Guernseys (II) age 105 days, 14 Holsteins 
(III) age 63, and 14 Holsteins (IV) age 35 
were placed on a vitamin A depletion ration 
(J. Dairy Sei., 34:386, 1951) until the blood 
plasma vit. A level decreased to < 4.0y% for 
2 consecutive wk. Vit. A depletion time was 
expressed in wk. to reach the 4.0y% level 
(Jacobson et al., J. Dairy Sei., 32:418, 1949). 
Investigation of the av. rate of decrease of 
plasma vit. A levels with consecutive 7-d. in- 
tervals indicated essentially a linear relation- 
ship. This rate was characteristic for age and 
for breed but not (P > 0.05) for depletion time, 
level of feeding of the depletion ration, sex, 
season, or year. Average rate of decrease of y 
of plasma vit. A/7-d. period was for I, —2.0300 
+ 0.1897; for II, —2.3662 + 0.1327; for III, 
—1.4286 + 0.1187; and for IV, —1.3368 + 
0.1200. Estimation [X = x + (y-y)/b] of the 
time (X) for the blood plasma level of vit. A 
to decrease to 4.0y% (y), utilizing the average 
rate of decrease (b) for a particular age group 
and the blood plasma of vit. A (y) for each 
individual calf for the lst 7-d. period (x) fed 
the depletion ration, gave from the observed de- 
pletion time the differences as follows: I, 


+ 0.02 + 0.35; IT, + 0.24 + 0.36; ITI, + 1.35 
+ 0.55; and IV, — 1.24 + 0.34. Prediction uti- 
lizing the av. blood plasma levels for the 7th and 
14th d. and for the 7th, 14th, and 21st d. de- 
creased these deviations. In groups I, II, and 
III, it was found possible to predict depletion 
time when the av. rate of decrease was based on 
the observed values of blood plasma vit. A for 
the 7th, 14th, and 21st d. on depletion. The 
differences from the observed were as follows: 
I, —0.13 + 0.31; for II, —1.04+ 0.35; and 
for III, —1.84+ 0.84. Average trends for 
IV, established during this period, were slight- 
ly upward making prediction meaningless. 


P63. Lipid requirements of the young dairy 
calf. M. R. Lampert, N. L. Jacosson, R. S. 
ALLEN, and J. H. Iowa State College, 
Ames. 

To determine the dietary essentiality of lipids 
for the ealf, 8 young dairy calves were fed a 
lipid-free semi-synthetic milk containing vita- 
min-free casein, lactose, minerals, and vitamins, 
and 12 other calves received a similar diet plus 
various lipids. Blood plasma samples were an- 
alyzed weekly for total fatty acids, “Allen fat,” 
phospholipids, and linoleic, linolenic, and 
arachidonic acids. 

The mean weight gain from 0 to 56 4d. 
was 11 lb. for calves fed the lipid-free diet as 
compared to 30 lb. for those receiving an iso- 
caloric diet containing 1.8% hydrogenated soy- 
bean oil and 0.2% lecithin. Inclusion of only 
the soybean oil promoted greater weight gains 
than the lipid-free diet, but this fat singly was 
not so effective as when lecithin also was in- 
cluded. Lecithin as the sole lipid source was 
ineffective, whereas methyl esters of mixed fatty 
acids (52% methyl-linoleate) resulted in a 
slight improvement in growth. The mean blood 
plasma “Allen fat” values during the period 
from 21 to 56 d. were 161 and 23 mg./100 ml. 
for calves fed the diets containing lipids and no 
lipids, respectively. During the same period the 
linoleic, linolenic, and arachidonic acid values, 
respectively, expressed in mg. % were 75.6, 
1.8, and 4.1 for calves fed lipids and 2.2, 0.3, 
and 1.3 for calves on the lipid-free diet. 

Calves fed the lipid-free diet exhibited rough 
hair coats, dandruff, partial alopecia and, in 
advanced deficiency stages, diarrhea. In most 
instances rapid recovery followed inclusion of 
fat in the diet. 


P64. Effect of diet on the diurnal variation 
of blood plasma lipides in young dairy calves. 
H. A. Ramsey, S. B. Tove, and G. H. Wiss, 
North Carolina State College, Raleigh. 

Four male Holstein calves, starting at 3 to 
6 d. of age, were fed semi-synthetie milks con- 
taining, respectively, (a) butteroil and glucose, 
(b) butteroil and lactose, (¢) hydrogenated 
cottonseed oil and glucose, and (d) hydrogen- 
ated cottonseed oil and lactose as the dietary 
sources of fat and carbohydrate for 8 wk. 


592 PAPERS PRESENTED AT THE 


Each calf was started on a different diet, and 
the diets were rotated at 2-wk. intervals in such 
a manner that each calf received every diet 
during the course of the trial. At weekly in- 
tervals, samples of blood were taken immedi- 
ately before feeding and at hourly intervals 
thereafter through the 12th hr. following feed- 
ing. The blood was analyzed for sugar, and 
the plasma was analyzed for total lipides, total 
eholesterol, lipide phosphorus, and Allen’s 
“plasma fat.” 

Statistical analyses of the data revealed no 
significant differences in either the diurnal 
variation or the mean levels of any of the blood 
plasma lipide fractions attributable to diets. 
The diurnal patterns for total lipides, lipide 
phosphorus, and Allen’s “plasma fat” were 
similar and, in general, were characterized by 
a slight to moderate increase during the first 
2 hr., a decline to below the initial level by the 
5th hr., a subsequent increase to a peak by the 
8th or 9th hr., and a recession to approximately 
the initial level by the 12th hr. No significant 
ehange was observed in the level of total choles- 
terol. The mean levels of all the lipide fractions 
increased markedly with age. The primary dif- 
ference between the alimentary hyperglycemia 
effected by glucose and that induced by lactose 
was higher maximum exhibited by the former. 


P65. Crystalline vitamin B.. requirement of 
the young dairy calf. A. Lassirer,! 
G. M. Warp, C. F. Hurrman, C. W. Duncan, 
and H. D. Wesster, Michigan State College, 
East Lansing. 

Twenty-three new-born dairy calves were al- 
lotted to 5 experimental groups and fed a syn- 
thetic milk deficient in vitamin Bue. The 
synthetic milk was composed of 29.5% “alpha” 
protein, 0.5% d,l-methionine, 25.0% glucose, 
20.0% corn syrup, 10.0% lactose, 2.0% soya 
lecithin, 8.0% lard, and 5.0% salts and was 
supplemented with all known required vitamins 
with the exception of vitamin Bw. The basal 
ration was supplemented with 0, 10, 20, 40, 
and 80 y of erystalline vitamin B::/kg. of con- 
sumed dry matter. The average daily gains of 
ealves on the 0, 10, 20, and 40 y levels were 
—0.10, 0.20, 0.20, and 0.65 lb./d., respectively. 
Incomplete data were obtained for group V 
because of the presence of a toxic or deficiency 
factor in the “alpha” protein. 

Growth cessation, lack of appetite, general 
poor condition, and muscular weakness were 
symptoms found associated with vitamin Bz 
deficiency in the young dairy calf. Preliminary 
results indicated that the erystalline vitamin B:: 
requirement of the dairy calf is more than 20 y 
but not more than 40 y of vitamin B:z:/kg. of 
dry matter consumed. 

* Present address: Univ. of Kentucky, Lexing- 
ton. 


P66. The value of certain surfactants as 
growth stimulants when fed to calves.’ 


Cuarues A. Lassiter, T. W. DenTON, and G. 
M. Bastin, Univ. of Kentucky, Lexington. 

Four groups of 6 comparable Jersey and 
Holstein newborn dairy calves were fed a basal 
ealf starter developed at this station, contain- 
ing 24.4% distillers’ dried corn solubles. The 
rations of groups II, III, and [V were further 
supplemented with Ethomid C/15-16 (0.1% of 
the diet), Ethomid C/15-16 (0.05%) plus 
Arquad HT (0.0125%), and 75 mg. of aureo- 
myein/d. for first 49 d. and 24 mg. aureomyein/ 
lb. of starter thereafter, respectively. All calves 
were fed a limited amount of whole milk and 
were weaned from milk at 49 d. of age. The 
calves were limited to 4 lb. of starter/day but 
were fed unlimited amounts of an excellent 
quality alfalfa hay. 

Data completed on 3 calves from each group 
through 12 wk. of age indicate no harmful 
effects from the feeding of these surfactants at 
the levels fed in this study. Ethomid C/15-16 
appears to stimulate the growth rate of young 
dairy calves about 20% and Ethomid C/15-16 
plus Arquad HT about 23%. Aureomycin sup- 
plementation stimulated the growth rate of the 
calves approximately 10%. The average daily 
gain was 1.02, 1.23, 1.25, and 1.12 lb/day for 
groups I, II, III, and IV, respectively. Com- 
pleted data on all calves through 12 wk. of age 
will be presented. 

1 The investigation reported in this paper is in 
connection with a project of the Kentucky Agr. 
Expt. Sta., and is published with permission of the 
Director. 


P67. Effects of various antibiotics and a de- 
tergent and of frequency of milk replacement 
feeding on young dairy calves. H. VorELKER 
and N. L. Jacosson, Iowa State College, Ames. 

Forty Holstein calves were divided into 5 
comparable groups and fed whole milk replace- 
ment (composed primarily of dried whey prod- 
uct), hay and concentrates from 4 to 88 d. of 
age.- One group served as a control; the others 
were fed, respectively, aureomycin (Aurofac 
D and 2A), terramyein (Bi-Con TM-5), pro- 
caine penicillin G (Antibiotic Feed Supple- 
ment), and a detergent (Aerosol C-61). The 
daily rates/calf from 4 to 60 and from 61 to 
88 d., respectively, were 40 and 80 mg. for the 
antibiotics and 1 and 2 g. for the detergent. 
Half the calves in each group were fed milk 
replacement twice daily and the others were 
fed the same daily allowance in 4 feedings/day. 
Samples of venous blood and of feces were col- 
lected at weekly intervals, and during scouring 
were taken daily. 

Group mean body weight gains as % of the 
control group were aureomycin, 120; terra- 
mycin, 122; penicillin, 86; and detergent, 90. 
Body measurements showed similar trends. 
Weight gains were not affected significantly by 
frequency of milk replacement feeding. 

There were no significant differences among 
the 5 dietary groups in fecal pH; blood plasma 
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“Allen” fat levels; blood hemoglobin values; 
and erythrocyte, total leucocyte, and differential 
leucocyte counts. Incidence of scouring, which 
was highest during the 3- to 5-wk. period, had 
no consistent effect on leucocyte counts and was 
not influenced appreciably by the various sup- 
plements or by frequency of milk replacement 
feeding. 


P68. B-vitamin levels in the blood of young 
dairy calves fed a milk replacement diet with 
and without aureomycin. Q. T. SmirH and R. 
S. ALLEN, Iowa State College, Ames. 

Eight Holstein calves were assigned at 4 d. 
of age to 2 comparable groups, one of which 
received aureomycin orally (40 mg. daily/calf 
for 8 wk., 80 mg. daily/calf from 8 to 12 wk.), 
while the other served as a control. Venous 
blood samples were drown at the beginning of 
the experiment and at 1, 2, 4, 8, and 12 wk. 
thereafter. All samples were analyzed for 
thiamine by the thiochrome method and for 
riboflavin, niacin, pantothenic acid, and vitamin 
Bu by microbiological methods. 

The data indicate that the antibiotic had no 
significant effeet on the blood levels of these 
B-vitamins. Moreover, no significant differences 
between male and female blood B-vitamin levels 
were noted. Mean blood levels (ug/ml) for all 
calves at the beginning of the experiment and at 
1, 2, 4, 8, and 12 wk., respectively, were: thia- 
mine, 0.06, 0.06, 0.06, 0.08, 0.08, 0.09; riboflavin, 
0.28, 0.22, 0.21, 0.23, 0.15, 0.17; pantothenic 
acid, 1.6, 0.80, 0.69, 0.49, 0.72, 0.60; and niacin, 
13, 12, 8.6, 7.3, 6.1, 7.1. Values for vitamin Bz 
(mpg/ml) for the same periods were, 1.1, 0.73, 
0.80, 0.62, 1.0 and 1.3. 


P69. The effect of aureomycin upon the 
growth of dairy calves when administered 
orally, subcutaneously, and intramuscularly. 
C. W. Ricuarpson, Macnar Ronnine, E. R. 
BrrouseEk, and C. L. Norton, Oklahoma A. and 
M. College, Stillwater. 

Thirty-five Guernsey, Ayrshire, and Holstein 
calves were used to determine the effect of 
various methods of administration of aureo- 
mycin upon growth. The calves were allotted 
to 5 uniform groups 48 hr. after birth. All 
calves received whole milk at the rate of 1.0 
lb. per 12.5 lb. body weight with good quality 
prairie hay and 16% protein starter offered 
free choice. 

The 5 groups of calves were treated as fol- 
lows: group A, control; group B, 250 mg. 
aureomycin weekly by oral administration; 
group C, 60 mg. aureomycin weekly by sub- 
cutaneous implant; group D, 70 mg. aureomy- 
ein daily by oral administration; and group E, 
60 mg. aureomycin weekly by intramuscular 
injection. All treatments were continued for 
a period of 4 wk. 

Complete data on 25 calves showed that after 
4 wk. the average gain in body weight/calf 
was as follows: group A, 8.2 lb; group B, 
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12.0 lb.; group C, 9.0 lb.; group D, 12.2 Ib.; 
and group KE, 8.2 lb. These results indicated 
that oral administration at both levels was 
effective in increasing body weight gain as com- 
pared to controls at the same age. Parenteral 
administration of aureomycin at the rate of 60 
mg/wk. did not affect the growth rate under 
these conditions. 

The incidence of scours was as follows: group 
A, 4; group B, 1; group C, 5; group D, 2; and 
group E, 5. All of the cases were relatively 
mild in nature and only 3 required medication. 


P70. Oral supplementation versus intramus- 
cular injection of aureomycin to young calves. 
L. L. Rusorr, J. M. Fusseuy, C. E. Hype, and 
R. M. Crown, Louisiana State Univ., Baton 
Rouge. 

Twenty-four male Jersey calves were divided 
into 3 groups. Group I served as a control, 
group II received weekly intramuscular injee- 
tions of approximately 400 mg. aureomycin 
(aureomycin in sesame oil as AlCl: complex) ,* 
and group III received 50 mg. aureomycin daily 
in the milk and a 1% level of Aurofae A in the 
ealf starter. After receiving colostrum for 3 d., 
all calves were fed milk up to 30 d. of age. An 
all-plant-protein calf starter and good quality 
Alyce clover hay were fed to all calves at 8 d. 
of age. Aureomycin feeding and injections were 
started at 4 d. of age. The experiment was con- 
tinued for 16 wk. 

The aureomycin-injected calves showed ex- 
cellent condition and smooth hair coat beginning 
at 9-10 wk. of age. The oral-fed-aureomycin 
calves showed this bloom condition at 12-16 wk. 
Both aureomyein groups of calves significantly 
outgained the control group. At 16 wk. of age, 
the av. daily gains were 0.82, 1.02, and 0.94 lb. 
for groups I, II, and III, respectively. 

Careass studies reflected the larger size and 
weight of the aureomycin groups. Meat yields 
showed larger muscles and skeletal size. Meat 
quality studies will be reported at the time of 
the meeting. 

1The aureomycin supplements were supplied 
through the courtesy of Lederle Labs. Div., Amer- 
ican Cyanamid Co., Pearl River, N. Y. 


P71. The effect of feeding aureomycin sup- 
plement on the performance of calves raised 
on the high roughage system. J. W. Hisps and 
H. R. Conran, Ohio Agr. Expt. Sta., Wooster. 

A study was made of the effect of aureomyecin 
feeding during the first 12 wk. on the growth, 
feed consumption and efficiency of feed utiliza- 
tion of Jersey calves. Blood sugar levels and 
the volatile fatty acid content of rumea juice 
also were measured. Twenty mg. of aureomycin 
iu the form of Aurofac-2A was added daily to 
the milk during the 7-wk. milk feeding period. 
After the milk feeding period (8-12 wk.) 20 
mg. of aureomycin/|lb. of dry matter consumed 
(hay plus grain) was fed in the grain mixture. 
Three ratios of hay to grain were used (4:1, 
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3:2, 2:3), and the amount of grain fed was 
governed by the amount of hay eaten. Cud 
inoculations given at weekly intervals for the 
Ist 6 wk. served as an early reliable source of 
rumen microorganisms. 

Aureomyein feeding resulted in greater 
weight gains, higher feed intake and more 
efficient utilization of feed measured by TDN/ 
Ib. of gain. From 8-12 wk. the aureomycin-fed 
ealves maintained an average blood sugar level 
of approximately 9 mg./100 ml. higher than 
their controls. While no difference in the aver- 
age total steam volatile fatty acids or acetic acid 
in the rumen juice was found at 12 wk. of age, 
propionic acid was slightly lower and butyric 
acid slightly higher in the aureomycin-fed 
group. 


P72. Alfalfa vs. prairie hay for calves with 
and without aureomycin supplement. G. R. 
Cuiawson, S. D. Muserave, C. L. Norton, and 
W. D. Gatiup, Oklahoma A. and M. College, 
Stillwater. 

A 16-wk. feeding trial was initiated to de- 
termine the effect of aureomycin as an additive 
for a dairy calf starter when fed with alfalfa 
or prairie hay. Holstein and Jersey calves were 
assigned at random to 6 groups of 5 calves 
each. All groups received the same starter (ad 
lib) up to 5 lb. daily, an average of 375 lb. of 
Holstein herd milk, and alfalfa or prairie hay 
according to their group assignment. All feed 
offered and refused was weighed. Group I re- 
eeived alfalfa hay from birth and starter; 
group II, alfalfa hay from birth, starter and 
aureomycin; group III, prairie hay from birth, 
starter and aureomycin; group IV, prairie hay 
after the Sth wk., starter, and aureomycin; 
group V, alfalfa hay after the 8th wk., starter, 
and aureomyein; and group VI, prairie hay 
from birth and starter. The calves receiving 
aureomycin were given 80 mg. crystalline aureo- 
mycin daily in eapsules for the 1st 10 wk. of the 
trial. 


Preliminary results show an increase in gain 
of weight for groups II, III, and IV over con- 
trol groups I and VI at 4 wk. of age (groups 
V and VI showed the same gain). At 8 wk. of 
age groups II, III, IV, and V gained more 
rapidly than groups I and VI. The efficiency 
of feed conversion was the same for all groups. 


P73. The long-time effects of aureomycin 
feeding to dairy heifers. Rosert C. Fincnam 
and Howarp H. VorELKer, Iowa State College, 
Ames. 

Forty dairy heifers were divided into 2 com- 
parable groups and fed similarly except that 
the heifers in 1 group received aureomycin for 
periods ranging up to approximately 214 yr. 
During the past yr. the supplemented group 
received 240 mg. aureomyein (in Aurofac 2A) / 
heifer daily. 

Maximum growth stimulation from aureomy- 
ein feeding was observed from birth to 6 mo. 


The mean body weights for the controls and for 
heifers fed aureomycin, respectively, were 79 
and 81 lb. at 4 d. and 540 and 582 Ib. at 12 mo. 
The mean age and weight at first breeding were 
488 d. and 676 lb. for the controls and 469 d. 
and 698 lb. for those fed aureomycin. In each 
group 14 animals have been diagnosed preg- 
nant. The number of services/conception was 
1.21 and 1.64 for the control and aureomyecin 
groups, respectively. 

Currently, no difference between groups in 
efficiency of feed utilization is apparent. Three 
heifers which received aureomycin since 4 d. 
of age now are lactating and have shown no 
abnormalities attributable to antibiotic feed- 
ing. Neither has any advantage of antibiotic 
feeding at this age been demonstrated. Calves 
from these heifers are being employed to de- 
termine the effect of aureomycin feeding in 
the 2nd generation. 


P74. A comparison of the resistance of milk 
samples from cows on pasture and dry feed to 
the action of Str. agalactiae. W. D. PounpEN 
and A. D. Prart, Ohio Agr. Expt. Sta., 
Wooster. 

Measuring the resistance of milk samples to 
the action of Str. agalactiae offers a possible 
means for estimating the relative resistance of 
cows to this infection. These organisms appar- 
ently must grow in the milk in order to produce 
attacks of mastitis. The method used has been 
to inoculate 10-ml. milk samples with the or- 
ganisms and, following 24 hr. ineubation, to 
measure the acid produced by titrating with 
0.1 N NaOH solution. Milk samples having 
relatively low resistance to the organisms per- 
mit greater acid production, and thus larger 
quantities of base solution are required. Pre- 
vious observations have been limited to animals 
on dry feed schedules alone. 

Weekly collected quarter milk samples from 
3 groups of dairy cows were compared during 
the pasture season. Those in group I, 17 cows 
(6 Holsteins and 11 Jerseys), were grazed on 
bluegrass pasture for their roughage com- 
ponent, and 23 Jerseys comprising group IT 
were pastured on legume and brome grass. The 
14 cows (7 Holsteins and 7 Jerseys) in group 
III were not on pasture, but for roughage were 
fed mixed hay, mostly timothy. Average NaOH 
equivalents during the mo. prior to pasture 
were similar for all 3 groups, averaging 2.4 
ml. A marked loss in resistance followed in 
groups I and II immediately after going on 
pasture. Figures for the first 2 mo. on pasture 
were: for group I, 3.1 and 3.3 ml. and for 
group II, 3.0 and 3.3 ml., in contrast to 2.7 
and 2.7 ml. for group III. The 2nd mo. figures 
represent an increase of 37.5% for groups I 
and II over the prepasture av., but only 12.5% 
for group III. Further increases in av. month- 
ly quantities of NaOH were much less in groups 
I and II compared to group III during the fol- 
lowing 3 mo. Average monthly NaOH figures 
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were 3.7, 3.5, and 3.6, respectively, at the end of 
the experimental period. The sudden loss in the 
resistance of the milk suggests a possible ex- 
planation for some of the serious mastitis prob- 
lems at times encountered shortly after cows 
first go onto pasture. 


P75. Use of the Whiteside test in designating 
herds from which mastitis milk is being de- 
livered to the creamery. W. E. Prerersen and 
I. A. Scurpprer, Univ. of Minnesota, St. Paul. 

Whiteside tests were made on milk samples 
collected from the weigh tank of creameries. 
These samples represent a composite milk pro- 
duction for 2 milkings for each herd. Herd 
examinations included consultation with the 
owner, strip cup examination of each quarter, 
and Whiteside tests of milk for each quarter 
of all cows from which milk was being sold. 

Twenty-four herds were examined on the 
basis of the results of the Whiteside tests of 
the weigh tank milk samples. Eight herds had 
a negative Whiteside test on the composite sam- 
ple of milk and presented no mastitis or only 
very mild mastitis on the basis of strip cup ex- 
aminations. No examinations were made of 
herds having Whiteside reading of 1+. The 
herds with a composite milk sample reading of 
2+ exhibited upon strip cup examination 11 
quarters with very mild mastitis, 22 quarters of 
mild mastitis, and 2 quarters of acute mastitis. 
One of these herds (13 cows) exhibited no 
mastitis upon examination, but 4 cows were in 
late stages of lactation and the milk from 1 
cow was delivered to the milk station for the 
1st time after freshening. Six herds having a 
composite milk sample reading of 3+ exhibited 
upon strip cup examination 1 quarter with very 
mild mastitis, 16 quarters with mild mastitis, 
and 5 quarters with acute mastitis. 

A high correlation was noted between good 
management and herds having no mastitis, on 
the basis of strip cup examinations, as well as 
poor management and a high incidence of 
mastitis. 

Under sane supervision, the Whiteside test of 
composite milk samples will serve as a means of 
determining herds from which mastitie milk is 
being delivered to the milk buying station. 


P76. Antibiotic levels of milk following intra- 
mammary administration of various anti- 
biotics. I. A. Scnrpper and W. E. PEeTersEn, 
Univ. of Minnesota, St. Paul. 

The intramammary administration of aureo- 
mycin in ointment vehicles presented a thera- 
peutic level in the milk for 48 hr. with traces up 
to 84 hr. Extremely high antibiotic concentra- 
tions were observed in the lst complete milk- 
ing. When aureomycin was administered in 
aqueous solution, the therapeutic levels were 
observed in milk for 24 hr. with traces up to 
48 hr. The greatest concentration of antibiotic 
was detected in the 1st complete milking, but 
this concentration usually was much less than 
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that observed when the ointment vehicle was 
employed. 

Intramammary administration of terramyein 
in an ointment vehicle presentel therapeutic 
levels of terramycin in the milk for 48 hr. with 
traces of antibiotic being present in the milk up 
to 72 hr. High concentrations of antibiotic were 
observed in the Ist complete milking and ex- 
tensively high concentrations in the foremilk 
of the 1st complete milking. When terramycin 
was administered in aqueous vehicle, therapeutic 
levels were maintained for 36 hr. with traces 
of antibiotie observed in the 60-hr. milk sample. 
Lower concentration of antibiotic was detected 
in the foremilk of the 1st complete milking as 
well as lower concentrations in the 1st complete 
milking itself, as compared to the administra- 
tion of the antibiotic in ointment. In general, 
the same levels were observed for chloromycetin 
and neomycin as those described for terramycin. 

In all instances a rather wide variation was 
observed in milk levels between individual 
quarters of any one animal, as well as rather 
wide difference between individual animals. 
Only slight degrees of irritation were detected 
for any of the antibiotics upon intramammary 
infusion. 


P77. Effects of vacuum level and milking 
duration on udder health and milk produc- 
tion. R. D. Mocuris, H. H. Hate, R. E. Jonn- 
son, and W. N. Prastringe, Univ. of Con- 
necticut, Storrs. 

Six Holsteins and 6 Guernseys, free from 
mastitis in a 2-wk. standardizing period while 
being milked at 13.5 in. vacuum, were subjected 
to treatment for a 6-wk. comparison period. 
Three animals of each breed were milked at 
10 in. and 3 at 17 in. vacuum and one in each 
group for a duration of normal (N), twice 
normal (2N), and four normal (4N). N was 
defined as the length of time from the applica- 
tion of the machine until the rate of flow fell 
<= 0.2 Ib. per 15 see. interval. 2N and 4N were 
twice and four times N for the particular cow, 
respectively. Av. Cl-, av. log leucocyte count, 
av. daily milk production, and the slopes for 
these criteria did not differ significantly between 
vacuums. Av. Cl- values for the milking dura- 
tions differed significantly (P < 0.05) and in- 
creased with increasing time the machines were 
left on the cows (P < 0.05). The Cl- values 
differed significantly in their slopes (P < 0.05) 
for the milking durations and were significantly 
non-linear in arrangement (P < 0.05) with N 
decreasing slightly, 2N decreasing markedly 
and 4N inereasing slightly. No significant dif- 
ferences were observed in the av. log leucocyte 
count for the milking durations or their slopes, 
but the av. tended to increase with increasing 
duration (P < 0.10). Av. daily milk produe- 
tion was not significantly different for the milk- 
ing durations, but the cows on the 2N and 4N 
dropped off more rapidly in the early part of 
the comparison. 
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P78. Effects of vacuum level and prolonged 
milking on milk production, milking time, and 
rate of milk flow in first calf heifers. A. T. 
Grecorre, R. D. Mocurig, H. D. Eaton, F. I. 
Exuiorr, and G. Beaty, Univ. of Connecticut, 
Storrs. 

Twelve Ist ealf heifers, 9 Holstein and 3 
Jerseys, after a 4-wk. standardizing period 
were assigned at random with restriction as to 
breed to 1 of 3 vacuum levels (10, 13 and 17 
in.) from the 5th through the 44th wk. of lacta- 
tion. One half of each eow’s udder was assigned 
to a normal milking duration and the opposite 
half was assigned to twice normal milking. The 
normal milking time was defined as the length 
of time from the attachment of the machine 
until the rate of flow for that half fell to 0.1 
lb./15 see. interval. During the lst 4 stand- 
ardizing wk., the cows were milked normally 
at 13 in. of vacuum. At the start of the 5th wk. 
of lactation each half was milked at its assigned 
vacuum for the specified duration. No sig- 
nificant differences among vacuum levels were 
observed for milk or fat production. The yields 
of actual milk, fat, and concentration of fat were 
unaffected by prolonged milking but FCM was 
slightly inereased (P < 0.05). Greater vacuum 
levels decreased milking time (P < 0.05 and in- 
ereased average rate of flow (P < 0.10 for 13 
and 17 vs. 10 in.) but the time to reach peak was 
unaffected. Prolonged milking had no influence 
on normal milking time or time to reach peak 
but was associated with an increased av. rate 
of flow (P < 0.05). Although treatments did 
not affect the amount of stripping expressed 
as % of total yield, stripping time was de- 
ereased with prolonged milking. 


P79. Studies on the use of permanent milk 
pipelines in dairy barns. III. Labor (time) 
requirements for operation of pipeline and con- 
ventional installations in a stanchion barn. 
E. E. Ormiston, W. O. Netson, and M. H. 
ALEXANDER, Univ. of Illinois, Urbana. 

An investigation was conducted to measure 
the time required to perform the several op- 
erations involved in milking cows housed in a 
stanchion barn equipped with alternative 
mechanical installations. 

These installations were: (1) a pipeline sys- 
tem with 2 milker units, (2) a conventional 
machine system with 2 and with 4 units. The 
pipeline system was operated by 1 man who 
weighed, sampled, and recorded the yield of 
each cow. The conventional machine system 
required an operator and helper who carried 
the milk from the barn to the milk room, 
weighed, sampled, and recorded it. 

The data show that the time required to pre- 
pare the cows for milking, to sanitize the units 
between cows, to apply milkers, and to machine 
strip was approximately the same for each sys- 
tem. The machine time on individual cows 
was approximately equal for the pipeline sys- 
tem and the conventional system with 2 units. 


When the operator used 4 units, the machine 
time on individual cows was greater than proper 
herd management permits. 

The total man-min. required to milk the 24 
eows in the experiment was an av. of 75 for 
the pipeline, 120 for the 2-unit conventional, 
and 88 when 4 units were used. The latter 2 
figures are the combined time of the operator 
and his helper. 


P80. The effect of irrigation on pastures for 
dairy cattle. A. G. Van Horn, M. W. Wuir- 
AKER, R. H. Lusu, and B. T. THroop, Univ. of 
Tennessee, Knoxville. 

Two yr. work (1951-52) at the Cooperative 
Dairy Expt. Station, Lewisburg, starting with 
a uniformly fertilized alfalfa-Ladino clover- 
orchard grass pasture on Huntington silt loam 
soil has shown a very profitable response to 
sprinkler irrigation. Two groups of Jersey 
cows were grazed rotationally with 8 d. on each 
of four 1.5-aere fields from April-Nov. 1. Cows 
were fed a limited amount of grain and hay. 
In 1951 with 24.3 in. of water in 18 applica- 
tions an increase of 4,838 lb. of FCM or 51%, 
was obtained with a net return over feed and 
irrigation costs of $121 per acre; in 1952 with 
14.8 in. of water in only 12 applications an in- 
erease of 3,766 lb. of FCM or 56%, was ob- 
tained with a net return of $110 per acre. Rain- 
fall for the two seasons averaged 20.58 in., or 
7.56 in. less than normal. The 2-yr. av. was 
49% more cow-days of grazing, 4,302 lb., or 
54%, more milk, with a return above irrigation 
and feed costs of $115.53 per acre. More Ladino 
clover and less orchard grass now remains on 
the irrigated sections than on non-irrigated 
areas. Chemical analyses of vegetation in- 
dicated little difference in crude protein, fiber, 
and ash content for the different areas sampled 
either June 15 or October 15. 


P81. A comparison of the influence of hard 
water and soft water on the milk production of 
dairy cows. T. H. Biosser and B. K. Sont, 
State College of Washington, Pullman. 

Twenty-seven lactating dairy cows were di- 
vided into 2 groups in an experiment to com- 
pare the influence of ordinary hard water and 
softened water on milk and butterfat produe- 
tion. The experiment was divided into four 
6-wk. periods, each preceded by a 1-wk. transi- 
tion period. A double reversal design was used 
with 1 group of cows on hard water and 1 on 
soft water during each period. The water for 
each cow was metered, and daily readings were 
made. 

There was no appreciable difference in fat- 
corrected milk (FCM) or in butterfat produced 
between the 2 treatments. Av. daily FCM/cow 
for the hard and soft water treatments was 27.7 
lb. and 27.0 lb., respectively. Av. daily butter- 
fat production/cow for the hard and soft water 
treatments was 1.12 lb. and 1.08 lb., respectively. 

There was no apparent difference in the 
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palatability of the hard and soft water. Cows 
consumed on the av. 102.1 lb. water daily when 
on hard water and 101.5 lb. when on soft water. 
Cows consumed 3.69 lb. of water/lb. of FCM 
produced when on hard water and 3.76 Ib./Ib. 
of FCM when on soft water. 

Spectrographie analysis of the dissolved sol- 
ids showed that stronium and barium were 
almost quantitatively removed by the softening 
process. The trace elements found in measur- 
able quantities in hard water were aluminum, 
barium, boron, copper, iron, manganese, stron- 
tium, tin, titanium, and vanadium. 


P82. Further studies on the use of sodium 
propionate in the control of ketosis in dairy 
cattle. L. H. Scuutrz, Cornell Univ., Ithaea, 

Since the first report on the use of sodium 
propionate orally for the treatment of ketosis, 
8 more cases have been treated. All responded 
well except 1 in which there was a severe uterine 
infection. This makes a total of 26 out of 27 
eases which have responded very well with no 
other treatment. 

In a study designed to determine whether the 
feeding of sodium propionate would prevent 
ketosis, it was fed in the grain at a level of 14 
lb./day for a period of 6 wk. after calving to 
1 member of each of 10 pairs of cows, the other 
member of the pair serving as a control. Blood 
samples were taken 1, 3, 5, and 7 wk. after 
ealving and whenever ketosis was diagnosed. 
There were 3 cases of ketosis in the control 
group and none in the experimental. Blood 
sugar and ketones were determined. The mean 
values expressed in mg./100 ml., with the con- 
trol group listed first, were as follows: Sugar: 
1 wk., 48.5, 50.2; 3 wk., 50.4, 51.4; 5 wk., 50.4, 
56.0; 7 wk., 53.8, 53.2. Ketones: 1 wk., 7.6, 
5.8; 3 wk., 10.4, 8.0; 5 wk., 14.2, 7.3; 7 wk., 
8.9, 5.9. Mean min. sugar and max. ketone val- 
ues, including both the routine sampling data 
and that obtained at the time of ketosis, were 
as follows: Sugar, 43.3, 48.0; Ketones, 18.5, 
8.4. Statistical analysis of these limited and 
preliminary data showed only the difference in 
max. blood ketone levels to be significant (p = 
< 0.05). 

This study is being continued and results with 
larger numbers will be reported. 


P83. Studies of the white blood cells at par- 
turition and after ACTH administration. 
R. and R. P. NrepERMEIER, Univ. 
of Wisconsin, Madison. 

Samples of blood were taken from cows sev- 
eral d. prepartum, at various times on the d. 
of parturition, and several d. postpartum. Also, 
blood samples were taken from cows before 
and after receiving ACTH. A total white cell 
count was made in a Neubauer counting cham- 
ber within 1% hr. after the blood was drawn. 
Slides were stained with Wright’s stain and 
200 or more cells were counted. 
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The neutrophils were observed to exceed the 
lymphocytes most generally on the day of 
parturition or the day preceding. A similar 
change in the ratio of neutrophils to lympho- 
cytes was noted between 4 and 6 hr. after ad- 
ministration of ACTH. 


P84. Rumen studies on normal and ketotic 
cows. R. E. Brown, Univ. of Maryland, Col- 
lege Park. 

The low volatile fatty acid content of rumen 
fluid, frequently observed in cows with ketosis, 
and the relatively lower amounts of propionic 
and butyrie acids were duplicated by withhold- 
ing feed from normal cows for 15 to 20 hr. It 
appears, therefore, that data obtained from 
cows with ketosis should be compared with data 
from fasted cows for proper evaluation. In 
vivo studies indicate that the transformations 
within the rumen are similar to those observed 
with the “washed cell’ technique. Data will be 
presented on dissimilation tests, using the 
washed cell technique, as well as direct analyses 
of rumen fluid from ketotie cows, fasted cows, 
and cows on different dietary regimes. 


P85. A technique of freezing and factors 
affecting the revival of bovine spermatozoa. 
E. F. Granam and G. B. Marion, Univ. of 
Minnesota, St. Paul. 

A satisfactory method of simultaneously 
freezing large numbers of samples of diluted 
semen was obtained by using 2 tanks, one 17 in. 
x 534 in. X6 in., the other 16 in. x 4 in. X 6 
in. The tanks were plunged into an acetone 
bath at —79° C., and the rate of freezing was 
controlled by placing various media between the 
2 tanks. 

A split sample comparison of semen diluted 
at 15 X 10° spermatozoa/ml. was made at 5 
different rates of freezing, 1°, 2°, 3°, 5°, and 
7° C./min. and at different percentages of 
glycerine, 10, 15, and 20% in yolk citrate. 
Cystein and catalase were added at various 
levels to 10% glycerine solutions of 25% yolk 
citrate and reconstituted whole milk. 

Split samples were thawed at 37°, 40°, 45°, 
and 50°C. Motility and per cent recovery 
ratings were made. Present data indicate that 
10% glycerine gave the highest per cent motility 
and recovery. Cystein and catalase increased 
motility but not to a great degree. The best 
rate of motility was attained when frozen be- 
tween 3° and 5° C./min. in yolk citrate and 
between 2° and 3°/min. in whole milk and 
thawed at between 40° and 45° C. 


P86. The frequency of in utero vascular an- 
astomosis in bovine twins as determined by 
blood typing. E. J. Lazear, L. C. Ferauson, 
and Forpyce Ey, The Ohio Agr. Expt. Sta., 
Wooster. 

Blood samples from 137 sets of bovine twins 
have been tested to determine the frequency 
of in utero vascular anastomosis. These samples 
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were submitted to the laboratory from various 
locations in the United States and represent 
many different breeds. Fifty-two of the twin 
pairs were female, 45 were male, 37 were un- 
like sexed, and 3 pairs were unidentified as 
to sex. The blood tests showed that 114 of the 
twin pairs had the same blood type and 23 
pairs had different blood types. The abnormally 
high frequeney of identical blood types is ex- 
plained by the fact that monozygotic twins and 
dizygotie twins with vascular anastomosis are 
ineluded in this group. 

Further tests indicated that 26 of the twin 
pairs could have been monozygotic and 111 
were dizygotie twins. Of the dizygotic twins, 
101 pairs, or 91%, showed vascular anastomosis. 
In the remaining 10 pairs, or about 9%, there 
was no evidence of anastomosis. These findings 
eompare favorably with the figure of 10%, 
which is generally given for the incidence of 
normal heifers among those born twin with a 
bull. 


P87. Variation in fertility of dairy cattle in 
Alaska. W. J. Sweerman, Alaska Agr. Expt. 
Sta., Palmer. 

The effeets of age of semen and season upon 
breeding efficiency have been observed under 
Alaskan conditions for 4 yr. On the first 3 
services there was a rise of 6.3% in non-return 
rate for the period of July-Dee. over Jan.- 
June. When only the 1st 2 services were con- 
sidered there was an inerease in non-return 
rate of 6% for the July-Dee. period over Jan.- 
June. This relationship between seasons and 
non-return rate existed also for individual bulls. 

Semen used on the day of collection definitely 
was better than older semen. The non-returns 
on Ist and 2nd services for semen 1 to 4 d. old 
were 58.7, 53.3, 48.1, and 45.3%, respectively. 

There was a gradual rise in conception rate 
from winter to fall on all 1st and 2nd services. 
With semen up to 80 hr. old, the conception 
rate was 49.2, 52.9, 54.2, and 59.1% for winter, 
spring, summer, and fall, respectively. 


P88. Chromatographic separation of bovine 
urinary adrenal corticoids as hydrolyzed by 
beta-glucuronidase or by sulfuric acid. J. P. 
Mrxner and W. G. Rospertson, New Jersey 
Agr. Expt. Sta., Sussex. 
Five adrenal corticoid fractions were sep- 
arated on alumina adsorption columns from 
bovine urinary extracts which had been hydro- 
lyzed either with bacterial beta-glucuronidase 
or with sulfuric acid. In the preparation of 
the enzyme hydrolyzed extract, the urine was 
buffered at pH 6.5 with a phosphate buffer, 
250 u. of bacterial beta-glucuronidase were 
added/ml. of urine, and the whole was incu- 
bated at 37°C. for 2 d. The acid-hydrolyzed 
extract was prepared by adding 10 ml. of 12M 
H:S0O./100 ml. of urine and allowing to stand 
for 3 hr. before extraction. In both instances 
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appropriate extraction and purification proced- 
ures were carried out. The extracts so pre- 
pared were reduced to dryness and taken up in 
benzene. The benzene extracts were added to 
alumina adsorption columns and the columns 
were eluted with several mixtures of benzene 
and ethyl aleohol. The various extract fractions 
which were collected from the columns were 
assayed for adrenal corticoids by both the phos- 
phomolybdie acid reduction method and the 
phenylhydrazine method. Nearly identical dis- 
tribution of corticoid materials was found 
among the respective extract fractions as as- 
sayed from the 2 methods. 


P89. Application of the electroejaculation 
technique to the buil. P. J. DziuK and E. F. 
GraHAM, Univ. of Minnesota, St. Paul. 


Electrical stimulation, applied rectally, was 
used to collect semen from bulls. The equip- 
ment was developed as the trials progressed, 
but most attempts were made using a multipolar 
probe. The source of electrical stimulation was 
alternating current varying from 0-15 v. at 
0-1 amp. Semen in most cases was normal to 
quantitative and qualitative laboratory tests. 
No adverse effects were noted on any of the 
bulls ejaculated in this manner. 


P90. Occurrence of hereditary edema in Ayr- 
shires. FRANKLIN E. Expripge and F. W. 
ArKkeson, Kansas State College, Manhattan. 


An Ayrshire bull calf from registered parents 
was born in 1951 with enlarged or swollen 
legs, muzzle, and ventral portions of the body. 
The owner first thought the calf to be more 
thrifty than average, but in a few weeks he 
realized that the heaviness was due to excess 
fluid. The edematous condition persisted up to 
90 d. of age, when the owner decided that the 
ealf apparently was not going to recover. Al- 
though the calf remained vigorous, its market 
value was lowered because of the condition. In 
Feb., 1952, when a similarly affected full broth- 
er to the 1st calf was born, they were reported 
to the authors, who knew of no previous cases 
nor of any reports of this character in dairy 
cattle. Several other men closely acquainted 
with dairy cattle were contacted and none of 
them knew of any cases similar to these. The 
2nd calf was brought to Kansas State College 
to be observed, examined, and photographed. 
In July, 1952, Donald, Deas, and Wilson pub- 
lished a report of this condition in 325 calves 
in Seotland (British Vet. J. 108, 7:227-245). 
They concluded that the abnormality was in- 
herited as an autosomal recessive, (symbol dr) 
although there was an unexplained excess of 
affected males. Although the incidence in the 
United States may be under-estimated at this 
time, it is desirable that Ayrshire breeders be 
alerted to the hereditary nature of this ab- 
normality before it becomes widespread. 
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P91. Effect of the ration on volatile fatty 
acid production in the rumen. C. S. Carp and 
L. H. Scuuttz, Cornell Univ., Ithaea, N. Y. 

An exploratory study was made of the pro- 
duction of acetic, propionic, and butyric acids 
in the rumen of lactating dairy cows on various 
types of rations. Samples were taken by 
stomach tube approximately 4 hr. after feeding. 

The lst samples were taken from 28 cows 
on widely different rations. The results, ex- 
pressed in terms of the number of cows (in 
parenthesis) and the mean percentages of total 
volatile-soluble acids as acetic, propionic, and 
butyric, respectively, in the rumen liquor, were 
as follows: mixed hay alone (5) 60.0, 21.0, 
19.0; mixed hay plus grain (6) 57.7, 18.8, 23.5; 
pasture alone (4) 55.6, 17.9, 26.5; pasture plus 
grain ce) 53.0, 20.3, 26.7; grain alone (3) 
47.3, 23.2, 29.5. Analysis of variance showed 
a significant difference (P < 0.01) in the per- 
centages of each of the acids due to the ration. 
The list is arranged in order of decreasing 
acetic and increasing butyric. 

The next samples were taken from 16 cows 
on similar rations. All were fed equal amounts 
ot grain and legume-grass hay or silage from 
the same field ad lib. Differences were in date of 
cutting and method of curing. The results were 
(listed in order of cutting date): early silage 
(5) 52.5, 23.8, 23.7; barn-dried hay (3) 56.9, 
19.9, 23.2; late silage (3) 54.8, 23.1, 22.1; field- 
eured hay (5) 60.3, 19.5, 20.2. Analysis of 
variance showed a significant difference in the 
percentages of acetic (P < 0.01) and propionic 
(P < 0.05) due to the ration. Roughages from 
later dates of cutting tended to cause an in- 
erease in acetic and a decrease in butyric. 
Silages tended to cause a decrease in acetic and 
an increase in propionic and butyric, compared 
to hay. 

The general tendency in all studies was for 
acetic acid to be the most variable with re- 
ciprocal changes taking place in butyric acid. 
Propionic acid was the least variable. The sig- 
nificance of these fatty acid differences is not 
well understood, but they may be important in 
determining the efficiency of a ration for a 
specific purpose. 


P92. The influence of diet on the development 
of the ruminant stomach. R. G. Warner, H. F. 
Bernuotpt, C. H. Grippin, and J. K. Loos, 
Cornell Univ., Ithaca, N. Y. 

Six male Holstein bulls were raised from 
birth in tie stalls equipped with wooden plat- 
forms. All calves received a basal whole milk 
allotment. They: were subdivided into 3 groups 
of 2 calves each and fed as follows: Group I, 
additional milk to meet Morrison’s requirements 
for TDN, plus trace minerals. Group II, a 
commercial calf starter ad lib. Group III, 
chopped hay and starter mixed in the ratio of 
2 to 1 for 8 wk. and hay only after the 9th wk. 
ad lib. Calves were slaughtered at 16 wk., and 
measurements of stomach capacity were taken 
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using a standardized procedure. The values ob- 
tained for the reticulo-rumen expressed as 1./ 
100 |b. ingesta-free body weight for the 3 
groups respectively were: 9.5 + 0, 9.3, 23.8 + 
1.5. The air-dry matter of the stomach ecom- 
partments in g./100 lb. ingesta-free body weight 
for the 3 groups respectively were: reticulo- 
rumen— 59.8 + 13.3, 221.4 + 10, 183.0 + 1.5; 
omasum— 10.5 + 2.4, 38.8 + 4. 3, 45.0 + 3.4; 
abomasum— 45.2 + 13.9, 31.0+1.8, 33.6 + 
2.6. Blood glucose values declined uniformly 
for all groups until the 6th to 7th wk. when 
milk and grain groups leveled off at approx- 
imately 75 mg. %. Blood sugar values for 
the hay group declined further and stabilized 
after 8 wk. at about 55 mg. % 


P93. The use of various fats in “filled miik” 
diets for the production of veal calves. B. Con- 
NoR JOHNSON, JoHN H. Hopper, and K. E 
GarpNER, Univ. of Illinois, Urbana. 

A comparison has been made of lard and a 
modified lard added at the 4% fat level to either 
fluid or reconstituted dried skinamilk in the pro- 
duction of veal from dairy calves. The calves 
were divided into 2 groups, half of them re- 
ceiving crystalline aureomycin at the rate of 
3 mg./lb. of fluid milk. Vitamin capsules were 
given weekly, supplying 100,000 I.U. of vitamin 
A and 100 I.U. of vitamin E, while a total of 
100,000 I.U. of vitamin D was given in 2 equal 
amounts during the feeding period. A mineral 
solution was added to the milk at time of feed- 
ing, supplying 226 mg. of ferrie citrate, 11.7 
mg. MnSO,, and 2.34 mg. of CuS0O./l. of milk. 
The calves were from various breeds and were 
fed by nipple pail for 56 d., then slaughtered 
and graded. Calves fed the various fats made 
gains averaging 250 to 275% of the Morrison 
standards. These rates of gain are similar to 
those reported previously for calves fed whole 
milk ad libitum (J. Animal Sei., 11: 761. 1952). 
The addition of aureomycin gave more con- 
sistent and better gains on all diets. 


P94. Vegetable oils versus butterfat in the 
diet of dairy calves. T. W. GuLiicKkson, R. S. 
Apams, JoHN GANDER, and J. H. Saurter, 
Univ. of Minnesota, St. Paul. 

This study was designed to ascertain the effect 
of the vegetable fat filled milk diet on the ani- 
mal organism as revealed by gross physical ap- 
pearance and various tests. Several means of 
correcting or preventing the occurrence of the 
syndrome also have been tested. The effect of 
the fat in the diet on the microflora in the di- 
gestive tract also -has been studied but with no 
definite results. The effect of feeding hydro- 
genated vegetable fats that are being used in 
filled milk and milk products also is being de- 
termined. 

Following are some of the more impeniinat 
products or supplements which have been tested 
to prevent or correct the occurrence of the 
syndrome in calves: Vitamin Bs, aureomycin, 
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streptomycin, liver extract, paper pulp, alfalfa 
hay, grain, hay and grain, tocopherols, sodium 
acetate, B-complex vitamins, and choline. None 
of these either alone or in different combinations 
have yet been found wholly effective in prevent- 
ing the onset of the syndrome and the ultimate 
death of calves fed homogenized vegetable oil 
filled milk. B-complex vitamins fed at a very 
high level appeared to lengthen the life span 
of some ealves. This also was true when a high 
level of mixed tocopherols was provided. Calves 
which persisted in consuming hay at a high level 
remained normal. When butterfat replaced 
some or all of the vegetable oil in the ration, 
the physical condition of the ealf improved 
directly with the proportion of butterfat in the 
diet. 


Based on rather limited data, our results in- 
dicate a rapid depletion of both vitamin A 
and tocopherol in the blood plasma of calves 
after they are placed on the vegetable oil diet. 
Their hemoglobin level often approached the 
anemic range. White patchy areas have been 
observed in skeletal muscles, and histological 
studies indicate lesions in the heart and striated 
muscles. Fatty livers and enlarged flabby hearts 
also have been observed in some. Several cases 
of heart bloe and arrhythmia have been indi- 
eated by electrocardiogram recordings. 

Calves have shown no ill effeets from econ- 
suming homogenized milk containing 3.5% of 
hydrogenated vegetable oil for a period of over 
45 d. 


P95. Response of dairy calves to whole milk 
replacements containing dried whey product, 
dried skimmilk and fat. F. B. Youne, Iowa 


State College, Ames. 


Thirty-six Holstein calves were allotted at 
4 d. of age to 6 dietary groups. One group was 
fed according to a limited whole milk feeding 
plan (294 Ib. milk/100 lb. birth weight), and 
the other groups were fed diets in which the 
whole milk was largely replaced by substitutes 
containing combinations of dried whey prod- 
uet, nonfat dry milk solids and fat (hydro- 
genated soybean oil). Milk and milk replace- 
ment feeding were terminated after 7 wk. of the 
12-wk. experimental period. All groups re- 
ceived hay ad libitum and grain free choice to 
a maximum of 4 lb. daily per ealf. 

Calves fed the whole milk diet gained approx- 
imately 1.04 lb./day. Isoealorie replacement of 
80% of the whole milk by whey product, or by 
whey product plus fat, slightly reduced growth 
rate and slightly increased diarrhea. Similar 
replacement by a combination of whey product, 
nonfat dry milk solids and fat resulted in a low 
incidence of diarrhea and in a mean daily 
weight gain of 1.17 lb. Complete replacement 
of whole milk, after 4 d. of age, by a combina- 
tion of whey product and fat increased in- 
eidence of diarrhea but produced growth equal 
to that of calves fed whole milk. 
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P96. Use of special processed soybean oil 
meal in feeds for young dairy calves.' J. F. 
Stern, C. B. Knopr, and E. B. Ross, Pennsyl- 
vania State College, State College. 

Experiments have been conducted to evaluate 
the use of a special processed soybean oil meal 
in milk replacements for dairy calves. Because 
of cost or supply problems, it became necessary 
to find a substitute for some of the ingredients 
used in formulas published previously (J. Dairy 
Sei., 35:910-914. 1952). 

On the basis of the data obtained, it appears 
that the type of soybean oil meal used will re- 
place the distillers’ dried corn solubles, blood 
flour, dried whey and part of the dried skimmilk 
used under the conditions of these experiments 
when such replacement is accompanied by the 
addition of dried brewers’ yeast, DL-methionine, 
and whey solubles. The following milk replace- 
ment formula has given growth (1.54 lb./day 
body weight gain to 8 wk. of age) superior to 
all formulas tested previously (lb. basis) : dried 
skimmilk, 38.25; soybean oil meal, 30; whey 
solubles, 10; oat flour, 5; dextrose, 7; dried 
brewers’ yeast, 5; dicaleium phosphate, 2.5; 
Aurofae D, 1; DL-methionine, 0.25; trace min- 
erals, 0.5; vitamin A and D: supplement (4,000 
U.S.P. units A and 500 U.S.P. units D: per 
g.), 0.5. 

1The support of The Borden Company in the 
conduction of this project is acknowledged and ap- 
preciated. 


P97. The effect of rumen inoculations and 
the ratio of hay to grain eaten on digestion and 
nitrogen retention in high roughage fed calves. 
H. R. Conrap and J. W. Hisss, Ohio Agr. Expt. 
Sta., Wooster. 

The apparent digestion of dry matter, pro- 
tein, and cellulose, together with daily nitrogen 
retention, has been studied in rumen-inoculated 
and uninoculated calves and also in calves fed 
hay to grain in ratios of 4:1, 3:2, and 2:3. 

The apparent digestibility of protein was 
higher in the rumen-inoculated calves (64.7- 
67.8%) than in similarly fed but uninoculated 
ealves (54.4-61.8%). These calves were segre- 
gated from other animals and fed a low protein, 
high roughage ration. When an uninoculated 
ealf was later inoculated, the protein digestion 
coefficient increased from 55.7 to 65.9. Nitrogen 
retention was not significantly affected by 
rumen inoculations. 

Both alfalfa and mixed clover-timothy hay, 
when fed in the ratio of 4:1 hay to grain, re- 
sulted in the relatively low average nitrogen 
retention of 7.45 g./d./100 lb. of body weight 
compared to 11.87 and 12.87 g. when respective- 
ly 3:2 and 2:3 ratios of hay to grain were fed. 
The average daily nitrogen retention for the 2 
types of hay was approximately the same, even 
though the apparent digestibility of protein in 
the alfalfa hay was markedly higher than the 
mixed clover-timothy hay. 

The digestibility of cellulose was less when 
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the 2:3 ratio of hay to grain was fed than 
when either 4:1 or 3:2 ratios were fed, regard- 
less of the type of hay used. Calves changed 
from a 2:3 ratio directly to a 4:1 ratio digested 
cellulose equally as well as control calves fed 
continuously on a 4:1 ratio. 


P98. Roughage: concentrate ratios for young 
dairy calves. K. E. GarpNer and G. S. Strurr, 
Univ. of Illinois, Urbana. 

Dry feed mixtures containing roughage levels 
of 0%, 20%, 40%, and 60% were fed ad lib. 
along with 350 lb. whole milk to calves of the 5 
dairy breeds. A Sth group of calves received 
each mixture in succession for a period of 1 mo., 
starting with 0% and increasing to 60% rough- 
age. A total of 46 calves was studied from birth 
to 16 wk. 

Good alfalfa hay was ground and mixed into 
the concentrate mixtures, which consisted of 
ground shelled corn, ground oats, soybean oil 
meal, minerals, and a vitamin A and D sup- 
plement. The mixtures contained 18% total 
protein and varied from 74% to 59% TDN 
depending upon the level of hay included. Body 
weight gains from birth to 16 wk. for the 5 
groups showed no statistically significant dif- 
ference and averaged 121, 116, 123, 118, and 
110% respectively, of Ragsdale’s normal for 
the 5 groups. Caleulated TDN values/Ib. gain 
were 2.21, 2.30, 2.19, 2.19, and 2.17 lb. for the 
5 groups, respectively. Digestibility of nutrients 
in the dry feed mixtures was determined. 


P99. Changes in blood reducing sugar levels 
following administration of carbohydrates di- 
rectly into the omasal-abomasal cavity of dairy 
calves. H. J. Larsen and G. E. Stopparp, Iowa 
State College, Ames. 

Three male dairy calves were provided with 
permanent rumen fustulas and were fed milk, 
hay, and concentrates. At approximately 6 mo. 
of age, solid feeds were omitted from the diet 
during a series of 2-day intervals, in which 
various carbohydrates were fed directly into 
the omasal-abomasal cavity. Each of the animals 
was fed diets containing each of 4 carbohydrate 
sources. The NFE of the corn in ration I was 
replaced by an equivalent amount of starch, 
maltose, and glucose in rations II, III, and IV, 
respectively. The period of feeding of each 
carbohydrate was 2 days followed by a 2-day 
recovery period, during which milk was fed. 

Blood reducing sugar levels at 0, 1, 2, 4, 6, 
8, and 10 hr., respectively, after administration 
of the carbohydrate were 54, 60, 60, 59, 52, 52, 
and 55 for eorn; 54, 59, 60, 55, 56, 58, and 53 
for starch; 48, 66, 90, 84, 55, 46, and 49 for 
maltose; and 52, 82, 108, 108, 84, 56, and 48 for 
glucose. 

Upon completion of the above study 2 of the 
calves were anesthetized, their viscera were 
exteriorized, and a 50% glucose solution was 
injected into isolated portions of the rumen, 
ileum, jejunum, and cecum. Subsequently, the 
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blood glucose levels increased in the efferent 
bloed from each of the isolated portions studied. 


P100. A study on the relationship of vitamin 
A to the development of hyperkeratosis (X- 
disease) in calves. W. G. Horxsrra, R. E. 
Hatt, and P. H. Puinuirs, Univ. of Wisconsin, 
Madison. 

In field surveys and controlled experiments 
the relationship of hyperkeratosis or X-disease 
to vitamin A in the calf was studied. The dis- 
ease was produced experimentally by feeding 
processed feeds containing a toxic, hyperkerato- 
sis-producing material. The following observa- 
tions were made: 

1. The factor causing hyperkeratosis had a 
severe depressing action on blood plasma 
vitamin A concentrations. There appeared 
to be a definite and direct hyperkeratosis 
factor-vitamin A relationship. 

2. Partial, temporary alleviation of the hy- 
perkeratosis syndrome occurred on short 
time vitamin A therapy (600,000-750,000 
I.U. over a 9-12 d. period). If blood plas- 
ma vitamin A concentrations returned to 
normal during vitamin A therapy and 
were maintained following treatment, a 
favorable prognosis was in prospect. On 
the other hand, if the low blood plasma 
vitamin A coneentrations failed to re- 
spond to vitamin A administration during 
treatment or were unsuccessfully main- 
tained after therapy, the hyperkeratosis 
proceeded to its fatal termination. 

3. Supplementation with vitamin A (25,000 
I.U./day) throughout the feeding of hy- 
perkeratosis-producing feeds resulted in 
greater livability or prolongation of life, 
but it did not prevent the disease syndrome 
or its fatal termination. If the disease 
was recognized in its early stages and the 
source of toxic material removed, supple- 
mentation with vitamin A was beneficial. 

4. The determination of blood plasma. vita- 
min A concentrations is helpful in the 
diagnosis of hyperkeratosis and in fol- 
lowing its development and regression. 


P101. Relation of breed and free gossypol 
levels to cottonseed meal toxicity in dairy 
calves. R. E. Lerauron, W. B. AntHony, J. S. 
Hurr, and I. W. Rupet, Texas A. and M. Col- 
lege, College Station. 
Holstein and Jersey calves, from birth to 6 
mo. of aye, were fed grain rations containing 
10% dried whey and 90% cottonseed meal vary- 
ing in free gossypol content from 0.027 to 
0.68%. A number of Holstein calves died on 
the ration, but the Jerseys showed no evidence 
of toxicity. A breed difference in their re- 
action to the cottonseed meal was indicated by 
the fact that 4 Holsteins died at approximately 
100 d. of age, consuming from 1.03 to 1.89 g. 
of free gossypol per 100 lb. of body weight, 
while Jersey calves the same age showed no 
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toxie effects consuming as much as 3.74 g. per 
100 lb. of body weight. Disregarding body 
weight, daily consumption of free gossypol was 
from 1.7 to 3.89 g./head for the Holsteins just 
prior to death as compared to daily intakes of 
0.75 to 5.79 g. for Jerseys the same age. 

That free gossypol may be the toxie material 
has been indicated by the fact that deaths oe- 
eurred at an earlier age when the calves were 
fed meal higher in free gossypol and no deaths 
oceurred in Holsteins consuming large quan- 
tities of meal containing less than 9.04% free 
gossypol. The earliest deaths occurred at 60 
to 70 d. of age among Holsteins consuming 
cottonseed meal containing 0.68% free gossypol 
and the latest death oceurred at 148 d. in the 
ease of a calf consuming cottonseed meal econ- 
taining 0.08% free gossypol. 

At post mortem the veterinary pathologist 
diagnosed the cases as “true intoxication by 
gossypol.” The characteristic pathological 
changes observed were summarized as follows: 
“Hydroperitoneum, hydropericardium, severe 
acute toxie hepatitis, toxie nephritis, milk sub- 
acute non-exudative enteritis, lymphoid hyper- 
plasia and exhaustion, nutritional atrophy and 
degeneration of heart.” 


P102. Outdoor individual portable pens com- 
pared with calf barn for raising dairy calves. 
L. R. Davis, and H. Heruicu, Bureau of An- 
imal Industry, U.S.D.A., and K. M. Autrey 
and G. E. Hawkxtns, Jr., Alabama Polytechnic 
Inst., Auburn. 

A study was made to compare the rate of 
growth and the incidence of coccidiosis in dairy 
ealves, from birth to 6 mo. of age, under 2 
systems of management. During each of 2 yr., 
16 baby calves primarily of Jersey breeding 
were randomly assigned to the following sys- 
tems of management: A, outdoor individual 
portable pens, 5 ft. by 10 ft., which were moved 
to clean ground at weekly intervals; and B, 
individual pens, with solid partitions between 
pens, inside a barn with an exercise lot sparsely 
covered with vegetation. All calves received 
the same diets, except for the grass available 
to the ealves in the exercise lot and the grass 
in the portable pens when they were moved to 
elean ground. 

The rate of growth of calves in the portable 
pens, as measured by increase in body weight 
and in heart girth, was significantly greater 
than that of calves reared by the conventional 
system. The height at the withers and the bar- 
rel girth of the calves were not affected sig- 
nificantly by the systems of management. 

The ineidence of coccidiosis and respiratory 
disturbances was higher in calves assigned to 
B than in ealves assigned to A. 


P103. Bacterial activity on forage plants be- 
fore, during and after ensiling as indicated by 
numbers. Joun T. Krovu.ik, Bureau of Dairy 
Industry, U.S.D.A. 
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In studies on the microbiology of forage crop 
silage, determinations were made on various 
fresh green plants, on forage between cutting 
and filling the silo, and on the stored ensilage 
at various periods. 

The numbers of microorganisms occurring 
naturally on green plants varied with the vari- 
ety and maturity of the plant and to some ex- 
tent with advancement of the season. The 
smallest numbers occurred on such forage plants 
as oats and corn leaves. Alfalfa and orchard 
grass contained between 200 thousand and 200 
million bacteria/g. of material. The microflora 
present were predominantly chromogenic and 
coliform bacteria. 

Significant inereases in mocroflora of 5- to 
8-fold oceurred after cutting alfalfa during the 
period of wilting, chopping and hauling to the 
silo covering a period of 2 to 5 hr. Continued 
increases in number of microflora occurred in 
the silage for 1 to 8 d., the length of time to 
reach a minimum number of over 2 billion de- 
pending upon the moisture content and other 
factors. 

Following the increases to max. numbers in 
silage, the chromogenic and coliform bacteria 
decreased rapidly and disappeared entirely 
within 15 d. Molds and yeasts also disappeared 
rapidly. During this period silage bacteria 
rapidly replaced the original flora. However, 
there was a gradual decrease of the total bae- 
teria in silage over a period of approximately 
60 d. to a low number of about 1 million after 
which usually a slight increase in numbers 
oceurred, 

Preliminary results indicated that the period 
of greatest bacterial activity in forage crop 
silage occurred during the first 15 to 20 d. 
in storage and this is the period of most acid 
production. 


P104 Sodium metabisulfite as a silage con- 
ditioner. C. H. Gorpon, J. B. SHEPHERD, H. G. 
Wiseman, and C. G. Mein, Bureau of Dairy 
Industry, U.S.D.A. 

Mixed red clover, Ladino clover, and orehard 
grass forage were harvested in September at an 
immature stage and stored slightly wilted with 
70% moisture in two 10 ft. x 25 ft. silos. 
Sodium metabisulfite was added at the rate of 
9 lb./ton of crop in 1 silo, and the other was 
not treated. After 80 d. storage the silages were 
fed as the sole roughage to 2 groups of milking 
cows in a single reversal feeding trial. 

Both silages had good appearance and aroma, 
a low pH, and a low ammonia nitrogen content. 
Both were very palatable. The treated silage 
had the higher carotene content. Dry matter in 
the top spoilage amounted to 386 lb. in the 
treated silage and 533 lb. in the check silage; 
dry matter preserved for feeding amounted 
to 90.4% in the treated silage and 90.1% in the 
cheek silage. 

Silage D.M. consumption was satisfactory on 
the untreated silage, and 5.3% higher on the 
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check silage. The cows ate 0.7% more grain 
D.M. and gained 0.1 lb. more live weight/head 
daily on the treated silage. Daily milk produce- 
tion/eow averaged 40.6 and 41.3 lb. and 30-d. 
decline in production 8.8% and 8.2%, re- 
spectively, on the treated and check silages. 

The sodium metabisulfite was cheap and easy 
to apply. The storage losses and feeding value 
of the 2 silages were about equal. The treated 
silage was higher in carotene and more pal- 
atable. 


P105. Sodium metabisulfite as a preservative 
for grass silage. J. W. Buarzuer, R. L. Cowan, 
and R. W. Swirt, Pennsylvania State College, 
State College. 

During the summer of 1952, 9 silos were 
filled with the following unwilted forages: 1st- 
eut orchard grass; mixture of Ist-eut alfalfa- 
brome grass; and Ist-eut alfalfa. 

The treatments used were: no preservative, 
70 and 80 lb. molasses/ton, 8 and 10.5 lb. bi- 
sulfite/ton, and 5 lb. SO./ton. 

Loss of nutrients from 7 silos was determined, 
and the nutritive value of each of the 7 silages 
was determined in a series of digestion trials 
in which sheep served as the experimental sub- 
jects. Bisulfite and So: alfalfa silages were com- 
pared in a palatability trial in which 2-yr.-old 
dairy heifers were used. 

Both the molasses-treated and no-preserva- 
tive silages were dark in color and possessed 
strong odors; the bisulfite silages were green 
in color and possessed odors resembling those of 
the fresh-cut crops. 

In the alfalfa-brome silages, the bisulfite de- 
ereased significantly the losses of dry matter, 
nitrogen-free extract, and energy when com- 
pared with the molasses-treated and no-pre- 
servative silages. 

The bisulfite-treated silages had consistently 
higher carotene values than the other silages, 
and it also was apparent that considerably less 
sugars were lost due to fermentation in the 
ease of the former. 

The bisulfite silages were significantly superi- 
or to the no-preservative silages with regard to 
digestible dry matter and TDN values. 

With free access to either the bisulfite or SO: 
alfalfa silages, 15 heifers consumed the bi- 
sulfite silage at a rate of 58 lb. and the SO: 
silage at a rate of 16 lb./heifer/day. 


P106. Bacterial activity in forage crop silage 
as indicated by the predominant groups or 
species of bacteria at different stages of curing. 
L. A. Burkey and Joun T. Kroutixk, Bureau of 
Dairy Industry, U.S.D.A. 

The bacterial flora of forage at the time of 
filling the silo consisted predominantly of 
chromogenic, pleomorphic, and coliform bac- 
teria. Within 24 hr. there was a noticeable 
change in flora. The rapidity of this change 
and the early predominant kinds of bacteria 
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appeared to depend upon the moisture content 
and the stage of maturity of the forage, as well 
as upon other factors. 


Forage with a moisture content of 70 to 75% 
favored the development of lactobacilli and 
other active acid-producing bacteria, with a 
result that the original plant flora disappeared 
rapidly and butyrie acid-producing bacteria 
were retarded. Conditions of lower moisture 
content tended to retard the active acid-pro- 
ducing bacteria and permitted the continued 
activity of coliform bacteria and miscellaneous 
bacteria of various kinds. Moisture contents 
above 75% and below 65% are likely to be dis- 
advantageous to the production of high quality 
silage. 

In addition to lactobacilli of the plantarum 
and related species, early predominant bacteria 
consisted of lancet or diplo short rod forms, 
several species of Pediococcus and Streptococ- 
cus. These early forms were replaced later by 
heterofermentative bacteria and species of 
Corynebacterium. The bacteria in the later 
stages of storage were characterized generally 
as weak acid producers, and many of the eul- 
tures isolated fai’ed to ferment sucrose and 
lactose. 

These preliminary results indicate that de- 
sirable preservation of forage crop silage is de- 
pendent upon the condition of the forage as it 
is placed in the silo. 


P107. Response of calves to a chromato- 
graphed milk. E. G. Moopy, N. S. Lunpquist, 
S. M. Hauge, Purdue Univ., Lafayette, 
nd. 


Thirty male calves were maintained through 
2 to 20 wk. on: milk chromatographed through 
Florisil, chromatographed milk plus riboflavin, 
untreated milk, or untreated milk with hay and 
grain. The all-milk rations were supplemented 
with protective levels of NaCl, Fe, Cu, Mg, Mn, 
Co, I and vitamins A and D; thiamine also was 
added to the chromatographed milk. The liquid 
diets provided, respectively, about 12, 40, and 
150 y of riboflavin/kg. body weight daily. 

The following changes were observed various- 
ly among the liquid-fed ecalves( which were in 
wire-bottom cages or wore leather muzzles) : 
retarded weight gains; anorexia, dysphagia; 
loose mucous feces; excessive lacrimation, nasal 
discharge and salivation, skin changes, pneu- 
monia; and/or icterus. The appearance and 
severity of these symptoms were delayed and 
less severe in the ealves receiving untreated 
milk and were absent when calves received hay 
and grain. The response differences noted 
among the liquid-fed groups were apparently 
due, to the level of riboflavin intake and/or 
certain non-nutritional differences encountered 
in the experiment, because supplementation of 
the chromatographed milk with all other known 
vitamins and aureomycin effected no noticeable 
change. 
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P108. Effect on growth of feeding aureomy- 
cin to dairy calves from birth to thirteen 
months of age. E. E. Bartiey, C. Foun- 
TAINE, and F. W. ArKeson, Kansas State Col- 
‘lege, Manhattan. 

In previous experiments at this station 44 
ealves receiving aureomyecin gained 26% more 
from birth to 16 wk. than did 17 control calves. 
However, from 16 to 25 wk. inelusive the av. 
gain of these aureomycin-fed calves was only 
14% above the av. gain of the controls. The 
final gain at 25 wk. of 21% was in favor of 
the aureomycin-fed calves. It appears, there- 
fore, that there is a reduction in the response 
to aureomycin as the calves grow older. In 
order to test the long-time feeding effects of 
aureomycin, 12 heifers, approx. 7 mo. old, were 
divided into 2 groups, similar in regard to breed 
and age. Calves in group I previously had re- 
ceived aureomyein (45-90 mg./100 lb. calf wt. 
daily) since birth, whereas calves in group II 
had been fed none. For the next 6 mo. the 
ealves in group I continued to receive aureo- 
mycin (Lederle’s Aurofae 2A fed at a 1% level 
in the grain) while the calves in group ITI were 
fed no aureomycin. Calves in both groups were 
fed alfalfa hay ad lib. and 4 lb. of grain daily. 
All ealves were individually fed, and the feed 
offered and refused daily was weighed. Calves 
were weighed on 3 consecutive days at monthly 
intervals. The av. age at the start of experi- 
ment was: group I, 6.6 mo.; group II, 7.0 mo. 
The av. initial wt. (lb.) was: group I, 351; 
group II, 294. The av. wt. (lb.) at end of 6 
experimental mo. was: group I, 588; group II, 
527. The av. gain (lb.) was: group I, 237; 
group II, 233. The final wt. in % of initial 
wt. was: group I, 68; group II, 79. Although 
most of the early weight advantage obtained 
by aureomycin feeding is apparently main- 
tained from 7 to 13 mo., it would appear that 
aureomycin feeding through this period has no 
stimulatory effect on growth. However, it is 
not known whether or not aureomycin feeding 
is necessary from 7 to 13 mo. to maintain this 
early weight advantage. 


P109. Histology of the pituitary gland as re- 
lated to reproduction in dairy cattle. P. T. 
Cupps, S. W. Mean, and R. C. Lasen, Univ. of 
California, Davis. 

A histological study of the pituitary glands 
of cows and bulls has shown that 2 distinct types 
of beta cells of the pituitary are associated 
with reproductive performance of the animals. 

The 2 types of beta cells are very distinct 
when pituitary glands are fixed in Formol- 
Zenker and stained by the Severinghans meth- 
od. The 1st type of cell is a small round cell, 
which takes a deep blue stain, and under cer- 
tain conditions bright red granules appear in 
the cytoplasm. The 2nd type of cell is a large 
round or rectangular cell with light green 
cytoplasm. The granules seen in this latter 
type of cell are violet in color. 


Abnormalities of these cells will be discussed 
in relation to semen production, ovarian activ- 
ity, libido, estrous cycles, and fertility. 


EXTENSION SECTION 


El. Brucellosis in the United States. C. G. 
Brant, Cornell Univ., Ithaea, N. Y. 

A survey of extension livestock health pro- 
grams shows all states doing educational work 
in this field, together with breeding, feeding, 
and record keeping. Brucellosis eradication is 
receiving major emphasis. State brucellosis 
programs differ according to local conditions. 
Test and slaughter with reactor indemnities is 
proving effective. In other areas, testing with 
reactor retention accompanied by ealf vaccina- 
tion is another, but slower, procedure that is 
bringing results. 

Most states brand known reactors. If these 
reactors are held, their removal from the prem- 
ises is prohibited except for immediate slaugh- 
ter. Ohio Regulation No. 9 requires a negative 
test of all bovine animals over 12 mo. old 30 d. 
prior to “sale, disposal or movement.” Some ex- 
ceptions for vaccinates and for animals orig- 
inating in certified areas are allowed. Fifteen 
states have passed similar laws. 

Calf vaccination with strain 19 is widely used 
as a supplement to testing programs. Adult 
vaccination is declining. Milk ring testing is 
expanding in dairy regions. Nonveterinary per- 
sonnel for bleeding or calf vaccinating are em- 
ployed in 15 states. 


The growing demand of markets for milk 


from brucellosis-free herds is speeding the 
eradication efforts in the dairy sections. Prog- 
ress in the range areas is slower, but definite. 


E2. Place of television in the extension pro- 
gram. F. J. ArNoLpD, Iowa State College, Ames. 

Television may revolutionize extension teach- 
ing. It is more than a tool; it is a method of 
conducting an educational program. By tele- 
vision, the specialist literally goes into the 
homes of his viewers to conduct his demonstra- 
tion or discuss the topic at hand. As an effective 
means of teaching, this is second only to per- 
sonal service. Through this medium the dis- 
semination of educational material may be 
greatly expanded. There is no limit to the size 
of the audience, and every interested person is 
privileged to take advantage of the instruction. 

When a specialist starts teaching via tele- 
vision he must give up a portion of his field 
work. The preparation of program material 
takes time, and the demand for supplemental 
material in the form of leaflets or bulletins is 
greatly stepped up. 

An essential step in the development of tele- 
vision programs is careful planning and in- 
tegration with the over-all extension program. 
If care is not exercised, a number of problems 
may arise. They include: (1) a lessening of 
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interest in county or community meetings on 
the same topic, (2) interference with a normal 
step by step procedure often essential to the 
solution of important problems, (3) a tendeney 
to by-pass the county extension personnel be- 
cause direct communication is established be- 
tween the specialist and the viewer, and (4) 
the fact that not all subjects can be televised 
equally well. This may lead to giving undue 
emphasis to certain subjects and not enough to 
others. 

Results of surveys designed to evaluate dif- 
ferent programs will be presented. 


E3. Grassland farming. J. M. Fry, Pennsyl- 
vania State College, State College. 

It is only in recent years that we have begun 
to give the same attention to research work in 
grasses and legumes that we have been giving 
to other farm crops and to livestock. We have 
now more virile varieties and strains of grasses 
and legumes. We have learned something of 
the feed value of grass as pasture, hay, and 
silage. We now know more about the manage- 
ment and fertilizing of our grass and legume 
erops. Modern machinery has been devised to 
seed, grow, and harvest these crops more 
efficiently and economically. 

Impetus to better methods of growing, har- 
vesting, and feeding grasses and legumes has 
been given by a National Steering Committee 
composed of 4 state experiment station di- 
rectors, 4 state extension directors, and 4 rep- 
resentatives of the U. S. Dept. of Agriculture. 
This committee has stimulated programs de- 
signed to bring the importance of these crops 
to the attention of those who should be con- 
eerned with them. Programs are now under 
way in most, if not all, of the states in the 
country. 


E4. Pasture management in the rotation plan. 
Lyman H. Ricu, Utah State Agricultural Col- 
lege, Logan. 

The present information on irrigated pasture 
suggests that there are 5 major factors to con- 
sider in obtaining high production: 

(1) Choice of species. In the intermountain 
region of the U. S. studies indicate that under 
irrigation the most productive pastures are made 
up of a combination of grasses and legumes 
and the highest yield can be obtained from com- 
binations of orchard, tall oat, or brome grass 
with red or ladino clover or Ranger alfalfa. 
The recommended pasture mixture at the Utah 
Station includes these 6 species. 

(2) Method of establishment. It is generally 
agreed that a firm, moist, fertile seed bed with 
shallow covering of the seed is most desirable. 

(3) Application of water. Data and experi- 
ence indicate that high production is possible 
with 30 to 33 in. of water. 

(4) Fertility. For high production, pastures 
must be fertilized. 

(5) Grazing. Management allows grazing of 
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forage at most productive stage. There is a 
trend toward heavier stocking rates on smaller 
areas. The hazard of bloat is reduced by (a) 
keeping legumes as low as 50 to 60% of total 
forage, (b) heavy stocking rates, (¢) supple- 
mental feeding of dry roughage, and (d) al- 
lowing plants to become more mature before 
grazing. 


E5a. Supplemental irrigation in the North- 
east. D. C. SpraGve, Cooperative G. L. F. Ex- 
change, Ine. 

Opinions differ among both dairy farmers 
and agricultural research leaders in the North- 
east regarding the conditions and management 
practices which make pasture irrigation profit- 
able. Many factors affect the possible returns. 
Agronomic considerations including soil, kind 
of seeding, and fertilization practices are prov- 
ing important. Supplemental irrigation to off- 
set rainfall deficiency commonly experienced 
during the late summer is gaining acceptance 
as a profitable practice when applied to pastures 
of grass and legume combinations on rotated 
cropland properly fertilized and managed. 

Cost of applying water vary greatly, ordi- 
narily the largest single item being that neces- 
sary to amortize the initial investment. This 
is affected by the proximity of an adequate 
water supply, the amount of use made of the 
system, and the equipment selected. The use 
of water from a source near the center of 
the irrigated area and the use of the irrigating 
equipment for. other crops as well as for pasture 
permit most economical operation. The design 
of the layout and the choice of equipment affects 
power and labor requirement, as well as the in- 
itial investment. Persons qualified by experi- 
ence and training are needed to lay out irrigat- 
ing systems which will provide greatest op- 
erating economy and satisfaction. 

More specific answers to management prob- 
lems and more thorough proof and understand- 
ing of possible benefits are needed. However, 
it appears that where adequate water is avail- 
able, the supplemental irrigation of pasture 
will become common practice. 


E5b. Irrigation in the western states. H. P. 
Ewatt, Oregon State College, Corvallis. 

It is generally agreed that American agri- 
culture has reached the limit of natural land 
resources. At the same time, it is recognized 
that if it is going to meet the food needs of 
the increasing population, American agricul- 
ture will have to produce more food per acre. 
Reclamation and more adequate use of fertilizer 
and irrigation are 2 of the major ways in which 
the nation’s food needs will be met. 

A survey of the land use and irrigation pos- 
sibilities of eight western states shows a poten- 
tial of more than 10 million irrigable acres. 

At present, Washington has 589,095 acres 
under irrigation; 121,606 acres are used for 
pastures. Oregon has 1,305,810 acres under ir- 
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rigation, 367,242 of which are used for pasture. 
California has 6,438,324 acres under irrigation 
with 977,902 being used for pasture. 

Further large scale expansion of irrigation 
is dependent upon the development of more 
water resources. This will require extensive 
development of flood control and _ irrigation 
water reservoirs. An example of this is the 
Central Valley project in California. Already 
3,272,000 acres are being irrigated and this 
eventually ean be doubled. By 1975 there can 
be a 117% inerease in irrigated acres for the 


production of forage in California, making it: 


possible to keep 1,523,000 milk cows. The 
Columbia Basin project will bring more than a 
million acres under irrigation. 


Irrigation in the western states is used mainly 
for the production of seed, fruit, sugar beets 
and forage crops. The production of 12,000 
Ib. TDN/aere is possible. Six hundred to 1,000 
lb. of beef/acre is common. 


Irrigation makes production possible on 
many acres where there was no production be- 
fore and more than doubles the yield on acres 
where moisture has been a limiting factor. 


Flood irrigation is the most common method, 
particularly in reclamation projects. Sprinkler 
irrigation is used on rolling land where the 
water supply is limited and on private or in- 
dividual irrigation projects. 


E6. Evaluating the type and production of 
offspring resulting from sires used in artificial 
breeding. Ciype N. Pennsylvania State 
College, State College. 

One of the problems confronting Artificial 
Breeding Associations is how to evaluate the 
various sires that are being used. Especially 
is this true before the older sires go out of 
service. 

In Pennsylvania, a plan in operation to try 
to meet this situation involves a 5 X 7 card on 
which the daughters of the sires may be checked 
for various types of defects, and the produc- 
tion may be recorded. 

In the 3 cooperatives where this plan has 
been used, each county has local sire committees 
for each of the breeds. These dairymen and a 
member of the Central Cooperative visit all 
dairymen enrolled in both D.H.I.A. and Arti- 
ficial Breeding at least once a yr. and examine 
the daughters of the sires used in the cooper- 
atives. 

The time involved is usually about 2 days 
in a county for the breeds with the largest 
numbers. Some member of the Dairy Exten- 
sion staff usually works with the committee for 
a brief period to point out some of the defects 
to look for. 

A summary of the results is made for each 
sire. This information is used by the Central 
Sire Committees as they appraise the individual 
sires. 

One cooperative in Pennsylvania has ac- 
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cumulated information on over 3,500 daughters 
and dams in a 2-yr. period. 


E7. Influence of environment and test inter- 
vals on estimation of yields of dairy cows. R. 
E. Ers and A. O. SHaw, State College of Wash- 
ington, Pullman. 


Data used for this report were from 2 
sources. Butterfat percentage and milk yield 
were determined for 19 Holstein cows for a 
305-d. period. In addition, 2,490 D.H.I.A. ree- 
ords were tabulated by months on test. Birth 
dates, calving dates, and dry dates also were 
tabulated. The cooperating herds were divided 
into 3 management groups on the basis of feed- 
ing, condition of cows, milking procedures, and 
methods of caring for young stock. 

Over 90% of the lactation records less than 
305 d. in length were short because the cows 
had to be dried off to permit a reasonble dry 
period. Using the standard lactation curves (av- 
erage of 1,904 records with 10 monthly tests) 
for milk and fat, daily yields were expressed as 
a % of total yield. Correction factors were de- 
veloped for adjusting short lactations of 150 
d. or more. Since there is considerable differ- 
ence in persistency between young cows and 
mature cows, the data were divided into 3 age 
groups, and lactation curves were constructed. 
Each day’s yield of milk and fat was expressed 
as a percentage of the total 305-day yield. By 
use of these factors, it is possible to estimate 
more accurately the yields of dairy cows when 
test intervals of 60 d. or more are used. No 
significant differences in the shape of lactation 
curves were observed for breed of cow or man- 
agement within breed. The greatest difference 
between management groups was level of pro- 
duction. 

Seasonal variations were very evident in all 
management groups, whereas breed differences 
were comparatively minor. Milk and fat yield 
exceeded expectancy by 19.8 and 14.8%, re- 
spectively, in May and was below expectancy 
by 14.5 and 9.9%, respectively, in Nov. The 
differences within month between management 
groups in this respect do not exceed 9.0% for 
milk and 10.0% for fat. When the ranges are 
compared to averages for all cows in the study 
extreme ranges are halved. One set of seasonal 
correction factors appears feasible. 

Data will be presented also on accuracy of 
various testing intervals and effect of days 
carried calf, calving interval, and previous dry 
period. 


E8. Demonstration and discussion of a de-_ 
tergent test for butterfat in milk and other 
dairy products. Oscar S. Sacer, Bureau of 
Dairy Industry, U.S.D.A. 

Butterfat can be determined accurately in 
milk and other dairy products by the use of 
small quantities of a nonionie detergent, a 
po!vphosphate, and methyl alcohol. The bottle 
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and other equipment used in the Babeock pro- 
cedure are employed. A solution containing 
the detergent and the polyphosphate is added 
to the sample to release the fat, which then is 
raised into the neck of the bottle by addition 
of a solution of methyl alcohol. For greatest 
accuracy the samples should be centrifuged 
for 1 to 2 min. Cream, ice cream, evaporated 
milk, and cheese have been analyzed for fat 
by this method. Only cheese requires a pre- 
liminary dispersing. In place of the polyphos- 
phate, versene, another strong sequestering 
agent, has been used successfully in the de- 
tergent tests. Trisodium citrate and disodium 
phosphate also have been used as substitutes for 
the polyphosphate. 

E9. Abnormalities of reproduction. T. Y. 
TANABE, Pennsylvania State College, State Col- 
lege. 

E10. Milk sanitation aspects of dairy cattle 
housing. H. K. Jounston, Milk Sanitation 
Bureau, State Department of Health, Harris- 
burg, Pa. 
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The advent of milking parlors, pipeline milk- 
ers, bulk cooling and storage of milk on the 
farm, tank truck pick-up, and in-place clean- 
ings have, as a rule, caught health departments 
without experience or regulations covering 
them. 

From past experience, it would seem wise to 
go slowly in trying to formulate regulations 
pertaining to these developments and to avoid, 
as much as possible, listing minute details when 
they are written. 

Rather, those in the sanitation field should 
cooperate in the study of experimental installa- 
tions, learning both the advantages and the dis- 
advantages involved. If the advantages are pre- 
dominant, the procedure should be accepted and 
then every possible effort should be made to 
pass along all pertinent information to pro- 
ducers, inspectors, and fieldmen. 


Only by education and sincere cooperation 
between the dairy industry, regulatory officials, 
and fieldmen can we hope to show continued 
improvement in the quality of milk produced. 


THE NUTRITIONAL REQUIREMENTS OF LACTIC STREPTOCOCCI 
ISOLATED FROM STARTER CULTURES. II. A STIMULATORY 
FACTOR REQUIRED FOR RAPID GROWTH OF SOME 
STRAINS IN RECONSTITUTED NONFAT MILK SOLIDS.' 


A. W. ANDERSON anp P. R. ELLIKER 
Oregon Agricultural Experiment Station, Corvallis 


Numerous experiments have been conducted showing that milk supplemented 
with yeast extract, peptones, plant juices, hydrolyzed milk, peptic casein digest, 
malt beer wort, extracts of cells of lactic streptococci, sucrose, glucose, and 
maltose stimulate growth of the lactic streptococci. This suggests that milk may 
be deficient in certain nutrients required for the optimum growth of some strains 
comprising lactie starter cultures. 

Smith (3) reported a substance, apparently not a known vitamin or amino 
acid, in yeast extract which was required for the growth of certain strains of 
Streptococcus lactis. Wright and Skeggs (5) found that an additional substance 
other than asparagine and glutamine found in trypsinized vitamin-free casein 
was effective in promoting growth of S. lactis. A factor similar to this substance 
required by S. lactis was demonstrated by Sprince and Woolley (4) to be essential 
for the growth of Lanecefield group A streptococci. The factor occurs in liver 
as water-soluble, alcohol-insoluble, non-dialyzable material, is not absorbed on 
norite or Fuller’s earth, and is believed to represent peptides or to be peptide-like 
in nature. Liver fraction L is considered an abundant source of this material. 
A similar factor has been described by Bass et al. (2) to oceur in spleen tissue 
and fresh tomato juice as well as liver and yeast. 

Previous investigations (1) of the nutrition of lactie streptococci isolated 
from commercial starter cultures indicated that liver fraction L produced marked 
stimulation of single strain cultures in a synthetic medium. This was especially 
true of slow growing strains. These results suggested that additions of similar 
material to milk might increase the rate of growth of lactic streptococci, especially 
in the ease of slow strains. The present investigation deals with the stimulatory 
effect of individual amino acids, combinations of amino acids, vitamins, enzy- 
matically hydrolyzed milk, and liver fraction L on the growth of starter cultures 
and individual strains of lactic streptococci. 


EXPERIMENTAL 


The cultures employed in this investigation consisted of 23 strains of Strepto- 
coccus cremoris including strain ATCC 9596, four of S. lactis including stock 
strain E and ATCC 7963, and six mixed strain commercial cultures. The cultures 
' selected included strains showing both fast and slow acid development in milk. 


Received for publication December 7, 1952. 


* Approved for publication as Technical Paper No. 756 by the Director of the Oregon Agri- 
cultural Experiment Station. Contribution of the Department of Bacteriology. 
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STIMULATING FACTOR FOR STARTER CULTURES 609 


All cultures were maintained in reconstituted nonfat milk solids, prepared 
with distilled water to 10 per cent solids content, from one lot of a high grade, 
low heat, spray process milk powder. Each culture was transferred daily and 
incubated at a temperature of 21.5° C. in a water bath. Vitamin-free acid hydro- 
lyzed casein (General Biochemicals, Inc.), peptonized skimmilk (Difco), liver 
fraction L (Nutritional Biochemicals Corporation), trypsinized milk, and a 
combination of amino acids were added to the reconstituted nonfat milk to deter- 
mine the growth response obtained with starter cultures and individual strains. 

The trypsinized milk was prepared by dissolving 0.1 g. of commercial trypsin 
in 2 ml. of 0.8 per cent NaHCO,. Five-tenths ml. of this solution and 1.5 g. of 
Na.CO, were added to 1500 ml. of reconstituted 10-per cent low heat, spray 
process, nonfat milk solids. This mixture was digested by incubating at 37° C. 
for 6 hours. Toluene was added as a preservative during incubation. The milk 
digested in this manner could be stored for several weeks in the refrigerator, 
using a toluene layer for preservative purposes. The amino acids and the vita- 
mins and the combination of the amino acids were added in the same concentra- 
tion per milliliter of milk as that employed for the basal synthetic medium 
described previously (1). The trypsinized milk, peptonized milk, and acid 
hydrolyzed casein were added individually to the various test samples in the 
form of a 10-per cent solution, employing 10 ml. of each per liter of milk. This 
represented an addition of 1 per cent of the reconstituted solution (actually 
0.1 per cent addition of milk solids). The pH of each solution was adjusted to 
6.7 before additions were made. Liver fraction L was added in a concentration 
of 0.05 per cent. 

The fortified and control milk samples were tubed in 5-ml. quantities and 
autoclaved for 5 minutes at 121.5° C. The media were cooled and immediately 
inoculated with 1 drop of a 24-hour milk culture of the test organism ineubated 
at 21.5° C. 

The inoculated media were incubated for 12 hours at 21.5° C. in a water 
bath. At the end of this period the cultures were frozen quickly to stop growth. 
Acidimetrie titrations were carried out to an end point of pH 8.2, using N/20 
NaOH. A Cannon automatic titrimeter equipped with a quinhydrone electrode 
was used to determine the amount of acid produced. 

Effect of vitamin and amino acid additions to milk. The results of this study 
indicated that the individual amino acid supplements produced no marked 
stimulation in the growth of the lactic streptococci or starter cultures. A slight 
inereased activity was obtained with the individual amino acids histidine, methio- 
nine, glycine, lysine, and tryptophane. However, leucine, isoleucine, and serine 
depressed growth. Serine especially in many instances reduced growth to 50 per 
cent of the control. Cystine, arginine, alanine, aspartic acid, glutamic acid, 
glutamine, asparagine, proline, tyrosine, valine, phenylalanine, and threonine 
had no effect when used as supplements in milk. 

An observation of interest was that the addition of cystine before sterilization 
prevented to a marked degree the ‘‘browning’’ of milk during heating in the 
autoclave, an effect which was not noted with any of the other amino acids. 
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The vitamins pantothenic acid, niacin, B,., biotin, and folic acid had no 
appreciable growth-stimulating effect at the concentrations employed. Adenine, 
guanine, and uracil, when supplemented individually, accelerated the growth of 
the strains which previously had been shown to require one or more of the purine 
and pyrimidine bases (1). Milk supplemented with thiamin, xanthine, pyridoxa- 
mine, or vitamin B,, was slightly inhibitory or had no effect on the growth of 
the individual strains or mixed cultures. On the other hand, when all of the 
amino acids, and purine and pyrimidine bases which were shown to have a 
stimulatory effect were added in combination, they markedly increased the re- 
sponse of many of the cultures studied. This increase, however, was less pro- 
nounced generally than that obtained subsequently by fortification of milk with 
liver fraction L and enzymatie digests of milk. 


TABLE 1 
Growth stimulation of lactic streptococcus cultures in modified milk 


Equivalents " of lactic acid produced in 12 hours by control 
and supplemented milk cultures ° 


Series 1 Series 2 
Acid 
hydrolyzed Peptonized Trypsinized Liver fract. 
Culture * Control casein -1% milk -1% Control milk-1%  L-0.05% 

ESI 34 + 5 + 25 37 + 28 + 22 
7963 Sl 32 +11 + 35 32 + 28 + 25 
275 Sl 25 + 39 + 41 38 + 44 + 35 
262 Sl 32 +1 + 30 35 + 26 + 35 
1B Se 40 +11 + 45 44 + 40 + 30 
1C Be 48 + 32 + 32 42 + 40 + 42 
2C Se 40 + 30 + 42 40 + 44 + 42 
5E Se 64 +1 + 26 74 + 20 —16 
9E Se 30 + 28 + 48 40 + 53 + 44 
11E Se 32 —2 + 23 26 +14 + 31 
20E Se 31 +6 + 45 34 +16 + 40 
22E Se 32 +14 + 40 37 +18 + 87 
12 Se 91 4 + 15 112 + 21 —12 

17 Se 49 +11 +19 36 + 16 st. 
119 Se 30 +2 + 25 28 +14 + 40 
127 Se 38 +18 + 35 41 + 23 + 28 
144 Se 39 + 27 + 31 38 + 30 + 30 
169 Se 33 +1 + 20 26 + 54 + 50 
202 32 + ll +14 31 + 22 + 35 
208 Se 58 + 31 + 34 45 + 29 + 30 
237 Se 73 + 27 +31 80 + 36 + 30 
278 Se 41 + 15 + 21 34 + 24 + 36 
300 Se 40 +6 + 24 34 + 31 + 38 

306 Se 26 +2 + 20 36 +8 +3 
315 Se 70 + 20 + 24 84 + 12 + 60 

9596 Se 51 — 31 +13 64 +12 +8 
101 Se 46 +2 +18 35 + 31 + 31 
A Me 76 +1 +14 76 + 28 + 42 
B Me 90 —3 + 16 94 + 20 + 48 
C Me 104 +12 +19 111 +15 + 38 
D Me 94 +10 + 28 99 +19 + 49 
E Me 88 +4 + 26 98 + 18 + 48 
F Me 101 +10 +17 92 + 29 + 44 


“Sl is S. lactis, Se is S. cremoris, and Me is mixed commercial lactie culture. 

” One equivalent equals 0.0036 per cent lactie acid. 

* Figure shown in column represents number of equivalents of lactic acid that the test 
sample varied from the control. 
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Effect of addition of protein digests to milk. The stimulation in growth 
obtained with milk modified by the addition of acid hydrolyzed casein, peptonized 
milk, trypsinized milk and liver fraction L is shown in Table 1. A marked 
stimulation in initial rate of growth was obtained with practically every culture 
when peptic and tryptie enzymatic degradation products of milk and liver 
fraction L were added to the culture milk in low concentration. The growth 
stimulation produced by acid hydrolized casein was erratic; in most cases this 
substance did not stimulate growth as much as did trypsinized or peptonized 
milk and liver fraction L. Liver fraction L produced the greatest average stimu- 
lation. In many instances the increase in acid by the test sample over the controls 
exceeded 100 per cent in a 12-hour period. However, it must be pointed out that 
if the cultures were allowed to develop to maximum acidity, usually within 24 
to 36 hours, there was no marked difference in the total quantity of acid produced 
by the fast or slow cultures in the test or control samples. The principal effect 
of these stimulatory materials was to increase the initial rate of acid production. 
This increase in acid production was true of the mixed commercial starter cul- 
tures as well as of the individual strains. Cultures 12 and 5E which were rapid 
growing strains were inhibited slightly by liver fraction L. 

Peptonized and trypsinized milk were approximately equal in stimulatory 
activity although not quite as effective on the average as liver L. No pronounced 
inhibition of any single strain or mixed culture was noted as a result of the 
addition of peptonized or trypsinized milk to the culture milk. The commercial 
starter cultures did not respond as well to additions of enzyme digested milk as 
they did to liver fraction L. One strain of S. cremoris (ATCC 9596) was 
markedly inhibited by acid hydrolyzed casein. 

Results of other trials not shown here indicated that strains of Leuconostoc 
citrovorum ATCC 8081 and 8082 were stimulated by enzymatic digests of skim- 
milk and by liver fraction L. Strain 8081 also was stimulated by acid hydrolyzed 
easein. One strain of Leuconostoc dextranicum was stimulated by trypsinized 
milk. Thus, it is possible that some associative leuconostoe species in a mixed 
starter culture also may develop faster when supplemented with these substances. 

Results of another experiment not shown indicated that the growth response 
may be different when the lactic streptococci are cultured directly in milk par- 
tially hydrolyzea by trypsin rather than in normal milk fortified with tryptie 
digest of skimmilk. For example, it was observed that milk digested for 15 
minutes at 37° C. produced maximum stimulation for all of the mixed commercial 
cultures and for a few of the individual strains when they were grown directly 
in it. If the hydrolysis was allowed to proceed for 30 minutes, no stimulation 
was obtained, and in most cases growth was slightly inhibited. The same inhibi- 
tory effect could be obtained by supplementing the skimmilk with 20 per cent 
or more of hydrolyzed skimmilk, in which case the mixed cultures especially were 
markedly inhibited. Based on formol titrations, 15 minutes of enzymatic action 
in such milk provided the same equivalent of hydrolyzed protein as fortification 
of normal milk with 1 per cent of a completely hydrolyzed skimmilk. However, 
the supplemented milk demonstrated greater growth stimulation. 
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The activity of single strain and mixed cultures employed in this investiga- 
tion was not altered by 3 months of continuous daily transfer in milk fortified 
with a 1-per cent trypsin hydrolyzed casein. This was demonstrated by trans- 
ferring them to unfortified skimmilk after the 3-month period and comparing 
their activity with identical strains carried in unfortified skimmilk controls. 


DISCUSSION 


It appears from the results that the stimulatory factor or factors observed 
for the lactie streptococci are present in peptonized milk, trypsinized milk, and 
liver fraction L in greater concentration than in acid hydrolyzed casein. The 
stimulatory effect produced by acid hydrolyzed casein appeared similar to that 
attained by supplementing milk with a combination of amino acids. On the 
other hand, the effective stimulation obtained with small quantities of the 
enzymatically digested milk and liver fraction L was comparable to the degree 
generally obtained with vitamins. It was noted that the enzymatically digested 
milk was effective in stimulating growth in a concentration as low as 0.1 per cent, 
and maximum growth was obtained when 1 per cent was employed. Liver fraction 
L produced similar stimulation in growth in concentrations as low as 50 y per 
milliliter, and the results suggested that the stimulatory agent present in the 
enzymatically digested milk in these studies might be similar to the ‘‘strepogenin”’ 
of Sprince and Woolley. 

Inhibition of starter cultures in milk enzymatically digested beyond a certain 
stage and in milk containing a high percentage of tryptic digest of skimmilk 
may have been due to the release of an excess of certain amino acids or peptides 
by enzymatic digestion which are toxie for these organisms in higher concentra- 
tion. It has been shown that serine, leucine, and isoleucine may have such an 
effect. Possibly trypsin may act upon the protein to release peptide materials 
which are toxic. Further studies are under way on effect of enzymatie digests 
of individual protein fractions of milk. 

In a number of instances the strains which were characterized as fast showed 
less response to fortification of milk than the slower strains, although their nutri- 
tional requirements were generally more complex than in the slow cultures. A 
possible explanation for such differences might lie in the ability of the faster 
strains to more readily attack or synthesize the protein, thereby making the 
necessary amino acids, peptides or peptide-like materials available to the eell 
sooner than in the ease of slower cultures. Supplementing the milk with these 
materials in a number of instances increased the rate of growth of the slow 
strains until it approached that of faster strains. Continued cultivation in a 
supplemented milk seemed to have little effect upon the activity of either the 
fast or slow strains; this suggested that the bacterial enzyme system or systems 
’ involved in the production in the cell of the peptides or peptide-like materials 
which are responsible for the difference in rate of growth or acid production 
might be constitutive in nature. This also may explain frequent failure to 
activate or accelerate acid-producing rate of slow strains of lactic streptococci by 
rapid transfer, colony selection, and similar means. 
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SUMMARY 


Liver fraction L, trypsinized skimmilk, or peptonized milk, when added in a 
low concentration to reconstituted nonfat milk solids, produced greater stimula- 
tion in the growth of mixed starter cultures and individual strains of 8S. lactis 
and S. cremoris isolated from them than did any individual amino acid or 
vitamin. 

Liver fraction L produced marked stimulation in the initial growth rate of 
many so-called slow strains. Some of the faster strains were inhibited or showed 
only a slightly increased response when this factor-was added to the milk. Results 
suggested that the material responsible for such increased initial growth rate 
might be a peptide or peptide-like in nature, and that an enzymatie digestion of 
milk may tend to release these substances from the milk proteins in a readily 
available form for the organisms comprising a starter culture. When some slow 
strains were supplemented with such hydrolytic substances, the rate of growth 
approached that of faster strains. 
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STUDIES ON OVERHOLDING IN HIGH-TEMPERATURE SHORT-TIME 
PASTEURIZERS OPERATED ON WATER 


W. K. JORDAN anv R. P. MARCH 


Department of Dairy Industry, Cornell University 
Ithaca, New York 


It is an often overlooked fact that not all of the liquid flowing through the 
holding tube of a high-temperature short-time pasteurizer is in the tube for the 
same length of time. Although the rate at which liquid leaves the tube is the 
same as that at which it enters, the nature of the flow in the tube is such that 
each increment of fluid entering is mixed and spread out with the result that 
most of it remains in the tube for longer times than is generally realized. Only 
a small part of the fluid is held for the holding time for which the pasteurizer 
is adjusted ; the rest is overheld for fractions of a second up to several seconds. 

The work reported here was undertaken to find the effects of flow rate and 
holding tube size on the extent of overholding. The study was carried out by 
following the flow of charges of salt solution injected into the holding tubes of 
an experimental short-time pasteurizer operated on water at 160° F. Although 
the results were not obtained with milk, the relative performance of the various 
holding tubes probably would be the same for milk as that found for water. 


APPARATUS AND METHODS 


Water for the tests was supplied to a constant level tank from which it was 
pumped by either a No. 10 or a No. 25 variable speed Waukesha pump to a 
tubular heat exchanger, where it was heated to 160° F. Constant flow rates 
between 500 and 8,500 lb. per hour were available with the pumps used. The 
water flowed from the heat exchanger to the selected holding tube and then to 
waste or to a tared receiver. The holding tubes were of 1-in., 114-in., or 214-in. 
sanitary metal pipe and were between 9 and 53 ft. long. All tubes were mounted 
with an upward slope of 14 in. per foot. The lengths of the holding tubes were 
measured between the sanitary T’s mounted at the inlet and outlet ends. 

A cap over the stem of the T at the inlet end contained the injecting device 
used to introduce small volumes of salt solution into the holding tube. It con- 
sisted of a short length of brass tubing sealed on the end inside the holding tube 
and adapted to take a standard hypodermic syringe on the exposed end. A 
number of small holes were drilled through the wall of the brass tube in the part 
of it projecting into the holding tube. This part of the brass tube then was 
covered with a sleeve of tight fitting, flexible rubber tubing, which functioned 
as a one-way, quick-acting valve when liquid was forced down from the syringe. 
The syringe was operated manually, and the desired charge was introduced in a ° 
small fraction of a second. 
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The T at the outlet end of the tube contained a 3A Standard Salt Test (1) 
electrode. Leads from this electrode were connected to the circuit shown in Figure 
1. The ammeter and voltmeter were mounted on a panel fastened to an automatic 
Solu-Bridge flow timer. This timer contains an electric clock, calibrated in 0.01- 


2 4 5 6 
3A SALT TEST ELECTRODE 
AMMETER, 0-100 MILLIAMPS 
VOLTMETER,O-25 VOLTS 
FUSE 
VARIABLE TRANSFORMER 


ISOLATION TRANSFORMER 
VOLT SOURCE 


Fig. 1. Electrical connections to measuring instruments. 


second intervals, which could be made to start automatically upon the introdue- 
tion of salt solution into the holding tube. 

A Robot camera was set up to take pictures of the voltmeter, ammeter, and 
the electric clock. The Robot camera contains an automatic film transport mech- 
anism and can be used to take exposures at the rate of about three per second. 
All exposures were made at 1/250 second in order to stop the motion of the hand 
on the electric timer. 

In carrying out a test run, the flow of water at 160° F. was brought to equi- 
librium in the selected holding tube at a rate that gave a holding time of about 
15 seconds. Three ee. of salt solution (20 g. NaCl in 100 ml. of solution) were 
injected into the holding tube and photographs of the indicating instruments 
were taken as the salt charge passed the measuring point. This procedure was 
repeated four or five times before the length or the size of the holding tube was 
changed. The flow rate and exact holding time were measured for each run. 

The current and voltage read from each exposure were used to calculate the 
instantaneous values of the resistance between the prongs of the electrode. The 
eoncentrations of sodium chloride corresponding to these resistances were read 
from previously prepared calibration graphs for the electrode mounted in each 
of the three sizes of T’s used. A graph then was prepared for each holding tube, 
showing salt concentration at the outlet end of the tube versus time, in seconds, 
after the introduction of the salt charge. 

The voltmeter and ammeter used in these tests responded rapidly to changes 
and a true picture of the instantaneous concentrations of salt in the moving 
charge of salt solution was obtained. 

The response of the meters was checked by connecting the leads from them 
to a motor-driven variable rheostat rather than to the electrode in the T at the 
outlet end of the holding tube. The motordriven rheostat was adjusted to 
duplicate closely the pattern of resistances involved during the passage of a 
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salt charge by the electrode in the end of the holding tube. When the variable 
rheostat was adjusted to make one complete cycle in about 2.5 seconds, the 
greatest time lag between the true and the indicated values of resistance was 
of the order of 0.05 second. 


RESULTS 


The graphs of salt concentration versus time for the various holding tubes 
could not be compared easily because the salt concentration varied with the 
quantity of water flowing through the tube, as well as with the nature of the 
flow. Since the quantity of salt injected into each tube was the same, interpreta- 
tion of the data could be simplified by expressing the salt measured at the outlet 
end of the tube as a percentage of the total salt injected rather than as a con- 
centration. This was done for each tube by graphically integrating the area under 
the graph of concentration versus time, calculating the percentage of the total 
area represented by 0.2-second time increments and plotting these values against 
a shifted time seale on which zero represented the time at which the first trace 
of salt appeared at the measuring point. Time on this new scale can be ealled 
‘‘overholding time’’ since it starts after what ordinarily would be considered the 
holding time, the time required for the first bit of tracer material to travel the 
length of the holding tube. Graphs of the cumulative percentage of the salt 
injected versus overholding time also were prepared. These graphs are presented 
in Figures 2a, 2b, and 2e. 

The interpretation of these graphs can be illustrated by considering the values 
for the 19.9-ft. holding tube of 1l-in. pipe as an example. At 1.0 second the 
graph indicates 7.0 per cent of the total salt injected. This means that during 


SALT, PERCENT OF TOTAL 


y 


SALT, CUMULATIVE PERCENT OF TOTAL 


9 «610 


OVERHOLDING TIME, SECONDS OVERHOLDING TIME, SECONDS 


Fig. 2a. Flow of salt charges (injected instantaneously at the inlet ends) past the outlet 
ends of holding tubes of 1-in. sanitary metal pipe. 
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Fig. 2b. Flow of salt charges (injected instantaneously at the inlet ends) past the outlet 
ends of holding tubes of 114-in. sanitary metal pipe. 
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Fig. 2c. Flow of salt charges (injected instantaneously at the inlet ends) past the outlet 
ends of holding tubes of 2%4-in. sanitary metal pipe. 


the 0.2-second interval from 0.9 to 1.1 seconds after the first appearance of salt 
at the outlet end of the tube, 7.0 per cent of the total quantity of salt injected 
into the tube passed the measuring point at the outlet end. The cumulative 
graph shows that after 1 second overholding, 19.5 per cent of the injected salt 
had cleared the tube, or 80.5 per cent was still in the tube. 

Since the salt molecules introduced into the tube move through the tube in 
a manner similar to the water carrying them, a study of the salt charge is really 
a study of the liquid flowing through the tube. The flow patterns given in 
Figures 2a, 2b, and 2e indicate that overholding is a function of both size of 
pipe and velocity. 
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Fig. 3. Relationship between average velocity and overholding time necessary for 10, 50, 
and 90 per cent of salt charge to travel the length of holding tubes of 1, 1%, and 2%-in. 
sanitary metal pipe. 


To illustrate these relationships, the data are presented in another way in 
Figure 3. The seconds of overholding needed to insure the passage of selected 
eumulative percentages of the injected salt are plotted against the average 
velocity of flow in the holding tubes used. 

These graphs show that for any particular size of pipe the overholding de- 
ereases as the velocity through the pipe increases and that for a given velocity 
there is less overholding in a small than in a large pipe. These graphs also can 
be interpreted in terms of the amount of material still remaining in the tube 
after a given number of seconds of overholding. For example, at 2.0 ft. per 
second in 11%-in. pipe, 90 per cent of the material is overheld for more than 0.7 
second, 50 per cent for more than 1.5 seconds, and 10 per cent for more than 2.5 
seconds. 


SUMMARY 


The flow of water at 160° F. through holding tubes of various diameters has 
been studied by tracing the movement of charges of salt solution introduced into 
the inlet ends of the tubes. The results indicate that any given quantity of 
material entering a holding tube is spread out considerably and that parts of it 
_Yremain in the tube for longer periods than do other parts. Any material that 
remains in the holding tube for longer than the desired holding time is overheld. 
The data presented show quantitatively the amount of fluid overheld for various 
times in holding tubes of 1-in., 114-in., and 214-in. sanitary metal pipe. Overhold- 
ing was found to diminish with increasing velocity in a given size of pipe and, 
at a constant velocity, to diminish as the size of the pipe decreased. For a given 
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flow rate, therefore, overholding can be minimized by constructing the holding 
tube of the smallest practical size of pipe. 
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THE CHROMATOGRAPHIC OBSERVATION OF OLIGOSACCHARIDES 
FORMED DURING THE LACTASE HYDROLYSIS OF LACTOSE 


HENRY R. ROBERTS anp EARL F. McFARREN ' 
National Dairy Research Laboratories, Inc. 
Oakdale, Long Island, N. Y. 


The formation of oligosaccharides during the lactase hydrolysis of lactose has 
been reported recently. Wallenfels (9) has found that lactose hydrolysis by a 
crude or highly purified lactase preparation from a culture of Aspergillus oryzae 
results in the production, besides galactose and glucose, of three substances which 
have lower R, values on paper chromatograms and are less reducing than lactose. 
Aronson (1) has reported the presence of four oligosaccharides formed during 
the hydrolysis of lactose by Saccharomyces fragilis lactase and at least three oligo- 
saecharides formed by hydrolysis of lactose by Escherichia coli lactase. 

As a result of the development of a successful method for qualitatively and 
quantitatively determining the sugars by filter paper chromatography (5), the 
presence of eight oligosaccharides was detected when chromatographing samples 
of lactase-treated whey (Figure 1), skimmilk, and U.S.P. lactose. In subsequent 
analyses a similar chromatographic pattern was found also when chromatograph- 
ing samples of acid (SO.) hydrolyzed lactose (Figure 2) and the contents of 
the ceca of rats fed a high-lactose diet (Figure 3). By incorporating column 
chromatographic separation techniques to a study of these substances, two addi- 
tional oligosaccharides have been detected, which make a total of ten oligosacchar- 
ides which are formed during the lactase hydrolysis of lactose. 


EXPERIMENTAL 


Hydrolysis procedure. The lactase used was obtained from 8S. fragilis. A 
freshly cultured S. fragilis was harvested as a cream, washed with water, and 
centrifuged, and the resulting yeast paste was lyophilized. The activity of this 
yeast lactase was such that in 4 hours at 50.5° C., 0.375 g. of the dried yeast 
preparation hydrolyzed 80 per cent of the lactose in 100 g. of a skimmilk con- 
centrate containing 15 per cent lactose. This hydrolysis was determined by meas- 
uring the amount of monoses formed, using the Tauber-Kleiner method (8) and 
incorporating Cajoris’ modification for lactose-containing materials (2). 

The lactase-hydrolyzed lactose-containing materials * were whey and skimmilk 
produets which had been condensed to approximately 20 per cent lactose. Prior 
to hydrolysis, the samples were heated to 71° C. for 30 minutes to pasteurize the 
solution. The temperature then was lowered to 50.5° C., and the pH of the 
solution was adjusted to 6.8 with 30 per cent potassium hydroxide. The lactase 
yeast then was added, and the hydrolysis reaction? proceeded for 4 hours at 
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50.5° C. At the end of the 4 hours’ hydrolysis, the temperature was raised to 
71° C. for 15 minutes in order to inactivate the enzyme. The solutions then 
were condensed under reduced pressure to 60 per cent solids. 

Twenty per cent U.S.P. lactose solutions were hydrolyzed in a similar manner. 
The only modification was the substitution of a phosphate buffer for the 30 per 
cent potassium hydroxide in order to maintain the pH at 6.8. 

The cecal contents analyzed were the pooled contents from six rats. These 
rats were starved 48 hours, offered a diet consisting of 20 per cent casein and 
50 per cent lactose for 2 hours, and sacrificed 16 hours after the initial feeding. 
The contents of the ceca were removed and the ceca thoroughly cleansed with 
distilled water. The aqueous slurry thus obtained was pasteurized for 15 minutes 
at 60° C., cooled, and clarified, using the zine sulfate-barium hydroxide depro- 
teinization technique (7). This clarification technique was applied also to the 
lactase-hydrolyzed lactose preparations prior to chromatographing. 

Chromatographic techniques. The samples were paper chromatographed ac- 
cording to the qualitative and quantitative methods of MeFarren et al. (5). This 
procedure incorporates silver nitrate directly into the solvent phase used for 
developing the chromatogram. The sensitivity of the Tollen’s reaction under 
these conditions is greater than when spraying the paper strips directly with 
ammoniacal silver nitrate. This method permitted the observation of substances 
which under other conditions would not have given a detectable color reaction. 
Figures 1-8 are reduced photocopies of the paper chromatograms, using the paper 
chromatographic technique of MeFarren et al. (5). The photocopying technique 
employed allowed only for black against white reproductions. The actual chro- 
matograms contain spots having the greatest color intensity at the center with a 
decrease outward from the center to the edges. The photocopy gives the impres- 
sion that there is no separation of compounds (Figure 1), but actually the 
chromatogram shows a definite separation. 


The first evidence that the additional substances appearing on chromatograms 
of lactase-hydrelyzed lactose preparations (Figure 1) were of an oligosaccharide 
nature was obtained by applying the column technique of Whistler and Durso 
(11) to the fractional separation of a lactase-hydrolyzed lactose preparation. 
A glass column 20 mm. in diameter and 270 mm. long, designated as column 1, 
was used for this purpose. Column 1 was packed to a height of 40 mm. with 
equal weights of Darco G-60 activated charcoal and celite No. 535 filter aid, 
which had been mixed, washed, filtered, and dried prior to packing. This gave 
a 12.56-ce. column adsorbent volume and a loading capacity of approximately 
162 mg. The column was wet with water, and then 0.82 g. of a concentrated 
lactase-hydrolyzed lactose preparation containing 1.7 per cent unhydrolyzed 
lactose, 28.5 per cent galactose, 29.9 per cent glucose, and 18.4 per cent oligo- 
saccharides was diluted to 10 ml. with distilled water and added to the top of 
the column. Column 1 then was eluted with 250 ml. of distilled water, followed 
by 250 ml. of 5-per cent ethanol, and finished with 100 ml. of 15-per cent ethanol. 
The 5-per cent ethanol fraction and the 15-per cent ethanol fraction were indi- 
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vidually concentrated on a steam bath to 5 ml. and hydrolyzed with an equal 
amount of normal sulfuric acid at 100° C. for 4 hours (6). After adjusting to 
a DH of 4 to 5 with a saturated solution of barium hydroxide and centrifuging, 
the clear liquid was chromatographed. 

Column 1 served to separate the oligosaccharides into two fractions (see 
Results). One fraction was eluted off the column with 5-per cent ethanol, and 
a second fraction was eluted with 15-per cent ethanol. In the initial attempt to 
separate these oligosaccharides into pure components, a carbon-celite column 
(designated as column 2) 7.5 em. in diameter and 7.5 em. in height was employed. 
Sixteen g. of a lactase-hydrolyzed lactose preparation containing 10 per cent 
oligosaccharides were diluted to 160 ml. with distilled water and added to the 
column. A volume of 3.5 1. of distilled water was passed through the column to 
insure complete removal of the monoses. When all the monoses had been removed, 
distilled water as the displacing agent was replaced by 5-per cent ethanol, and 
an automatic fraction collector was used to collect the effluent in 20-ml. fractions. 
The scheme of separation was followed by chromatographing every fifth fraction 
on filter paper (5), making it possible to determine which portions of the eluates 
contained the various individual components in their highest concentrations. A 
total of 12 1. of 5-per cent ethanol was collected, followed by 14 1. of 10-per cent 
ethanol and 41. of 15-per cent ethanol. 

Column 3, 4.5 em. in diameter, 10 em. in height, and having approximately 
156 ee. carbon-celite adsorbent volume, was used to obtain substance 4 in pure 
form. Twenty g. of a lactase-hydrolyzed lactose preparation were diluted to 
200 ml. with distilled water and added to the column. Six I. of distilled water 
were used to displace the monoses, with the final 1,320 ml. containing substance 
4 as the only constituent. This volume was concentrated to 25 ml. under reduced 
pressure and chromatographed. 


RESULTS 


All of the galactose and glucose contained in the 10 ml. of sample added to 
column 1 was found in the 250-ml. water fraction. The second fraction obtained 
by eluting the column with 250 ml. of 5-per cent ethanol contained, by chromato- 
graphic examination, substances 4, 5, 6, 7, 8, lactose, and a ninth substance which 
had been obscured previously by substances 1 and 2 (Figure 4). The third 
fraction obtained by passing 100 ml. of 15-per cent ethanol through the column 
contained the substances which appeared on the chromatogram as spots 1, 2, and 
3 (Figure 5). 

The hydrolyzed 5-per cent ethanol concentrated fraction obtained from 
column 1 contained, in lesser amount, substances 4 and 5, lactose, and large 
quantities of galactose and glucose (Figure 6). The hydrolyzed 15-per cent 
ethanol concentrated fraction contained substances 1, 2, and 3 (as present in 
the unhydrolyzed fraction, but in lesser amounts) plus substances 4 and 5 and 
large quantities of lactose, galactose, and glucose. 
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A 


Galactose 


Fic. 1. A photocopy of a one-dimensional paper chromatogram of a lactase-hydrolyzed whey 
sample. ‘‘A’’ is a known lactose standard. ‘‘B’’ is the hydrolyzed whey sample showing the 
presence of 8 oligosaccharides, 5 above and 3 below lactose. 


Fig. 2. A photocopy of a one-dimensional paper chromatogram showing: 
A. Lactose, galactose, glucose standard 
B. SO, hydrolyzed lactose sample 
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Origin 


Fig. 3. A photocopy of a one-dimensional paper chromatogram of the cecal contents of 
6 rats 16 hr. after the initial feeding for 2 hr. of a 20% casein, 50% lactose diet. 
A. Lactose, galactose, glucose standard 
B. The clarified cecal contents showing the presence of 8 oligosaccharides, 5 above lactose 
and 3 between lactose and galactose. 


Fig. 4. A photocopy of a one-dimensional paper chromatogram of the 5% ethanol fraction 
showing the separation of substances 4, 5, 6, 7, 8, and lactose (L) from the initial mixture and 
revealing the presence of a 9th oligosaccharide which had been obscured by substances 1 and 2. 
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Origin 


Galactose 


\ 


Qlucose 

Fig. 5. A photocopy of a one-dimensional paper chromatogram of the 15% ethanol fraction 

showing the separation of substances 1, 2, and 3 from the initial mixture, using a Dareo G-60, 
Celite No. 535 column. 


Fig. 6. A photocopy of a one-dimensional paper chromatogram showing the products formed 
during the incomplete acid hydrolysis of the 5% ethanol fraction (fraction Il) and the 15% 
ethanol fraction (fraction III). Fraction II contained spots 4, 5, and lactose initially. Fraction 
III contained spots 1 (not shown), 2, and 3 initially. 
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Fig. 7. A photocopy of a one-dimensional paper chromatogram showing the hydrolyzed prod- 
ucts of the separated oligosaccharides as cited in Table 1. 


A. Lactose standard 4. No. 4 control 
B. Laetase hydrolyzed lactose 4H. No. 4 hydrolyzed 
1. No. 1 control 5. No. 5 control 
1H. No. 1 hydrolyzed 5H. No. 5 hydrolyzed 
2. No. 2 control 9. No. 9 control 
2H. No. 2 hydrolyzed 9H. No. 9 hydrolyzed 
3. No. 3 control 10. No. 10 control 
3H. No. 3 hydrolyzed 10H. No. 10 hydrolyzed 


With reference to column 2, no oligosaccharides were eluted off the column 
with the first 300 ml. of the 5-ner cent ethanol. The twentieth 20-ml. fraction 
contained substance 4 in large concentration with small traces of lactose. Sub- 
stance 5 began to appear in fraction 40 and steadily increased in concentration 
while substance 4 was decreasing until it was entirely absent in fraction 105. 
Substance 6 began to appear in fraction 80 and continued to be present in small 
concentrations in all fractions up to 175. Substance 7 made its appearance in 
fraction 110 and was no longer present in fraction 140. Substance 5 was present 
from fraction 40 to fraction 190. Fractions 145 to 190 had the highest concentra- 
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Lactose Fig. 8. A photocopy of a one-dimensional 
paper chromatogram showing: 


A. Substance No. 4 
B. Substance No. 4 hydrolyzed 
C. Lactose and galactose standard 


tions of substance 5, with a small amount of other components. From this 
chromatographic data it was possible to determine which fractions to discard 
and which fractions to concentrate in order to obtain the individual components 
in their highest state of purity. Twelve 1. of 5-per cent ethanol were required 
to obtain substances 4, 5, and 9. The passage of 14 1. of 10-per cent ethanol 
through the column achieved the individual separation of substances 2, 3, and a 
tenth compound (designated as substance 10) which had been obscured between 
spots 2 and 3. Four 1. of 15-per cent ethanol were passed through the column 
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in order to obtain substance 1. The chromatographic pattern for the separation 
of seven of the ten oligosaccharides is presented in Table 1. 

Of the ten oligosaccharides present in lactase-hydrolyzed lactose solutions, 
substances 4, 5, 6, 7, 8, and 9 were obtained as one fraction by elution off a 
earbon-celite column with 5-per cent ethanol and substances 1, 2, 3, and 10 by 
elution with 15-per cent ethanol. In addition, seven of the ten oligosaccharides 
were resolved into relatively pure individual components. Although these seven 
oligosaccharides were not obtained in the desired purity in the first separation 
scheme (Table 1), they were obtained in sufficient concentration so that R, values 
(Table 2) could be obtained and analysis after hydrolysis (Table 1 and Figure 7) 
earried out. Since each oligosaccharide as separated was slightly contaminated 
with one or more of the other substances, the products formed as a result of the 
hydrolysis of the main oligosaccharide had to be evaluated by taking into con- 
sideration the hydrolysis products of the contaminating substances. Figure 7 
shows the results of the acid hydrolysis (normal sulfurie acid, 100° C., 4 hours) 
of the fractions as cited in Table 1. 

Substance 4, which was isolated in very pure form (Figure 8) using column 
3, vielded only galactose on acid hydrolysis. Substances 1 and 5 yielded galactose 
and glucose. 

The chromatogram of the concentrated portion containing substance 2 yielded 
results which were unexpected. The No. 2 concentrate contained large amounts 
of galactose. Since, as stated earlier, prior to the elution of substance 2, 3.5 1. 
of distilled water were passed through the column to insure the complete removal 
of galactose aud 12 1. of 5-per cent ethanol to remove substances 4, 5, and 9, any 
galactose on the column would have been removed before the column was depleted 
of these oligosaccharides. The absence of galactose from the column was con- 
firmed also by the absence of galactose in the concentrates of substances 4, 5, 
and 9 which were removed from the column prior to the removal of substance 
2. The galactose in the No. 2 concentrate came about, therefore, as a result of 
concentrating this fraction under reduced pressure at 35° C. This indicates that 
the binding of galactose is relatively loose. The acid hydrolysis of No. 2 yielded 
an amount of galactose equal to what appeared in the concentrate plus glucose. 
Substance 2, therefore, is composed of galactose and glucose. 


TABLE 2 
R, values® of the oligosaccharides (formed during the lactase-hydrolysis of lactose) 
after separation on a charcoal columr 


Substance Ethyl acetate/pyridine® Butanol/pyridine ‘ Butanol/acetie acid ‘* 
Na. 1 0.02 0.00 0.00 
No. 2 0.04 0.01 0.01 
No. 3 0.07 0.02 0.015 
No. 4 0.10 0.03 0.025 
No.5 0.12 0.05 0.04 
No. 9 0.04 0.01 0.01 
No. 10 0.07 0.02 0.05 
Glucose 0.29 ‘ 0.23 0.16 


“R, values determined at 


i 
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' 


630 HENRY R. ROBERTS AND EARL F. McFARREN 


Substance 3 on acid hydrolysis yielded galactose and glucose. Substance 9 
gave substance 4 and galactose. The glucose which appeared in the No. 9 hydroly- 
sate can be attributed to the lactose which was present prior to hydrolysis. 
Substance 10 on acid hydrolysis yielded substance 4 and galactose. These results 
may indicate that substance 4 is an intermediate in the formation of substances 
9 and 10. If the hydrolysis of substances 9 and 10 had been carried to completion, 
galactose would have been the final product since substance 4 is composed only 
of galactose. Substances 9 and 10 are, therefore, composed of galactose molecules 
only. 

Substances 6, 7, and 8 have not been isolated in sufficient purity to be useful 
for further study. 

The chromatographic analysis of the pooled cecal contents of the rats offered 
a high lactose diet showed a pattern (Figure 3) similar to that obtained when 
chromatographing samples of 8S. fragilis lactase-hydrolyzed lactose. 


DISCUSSION 


Seven of the ten oligosaccharides found in lactase-hydrolyzed lactose prepara- 
tions move at a slower rate than lactose on paper chromatograms and, conse- 
quently, oceupy positions on the paper between the origin and lactose. This 
location on the paper would tend to characterize them as being as large as, or 
larger than, lactose. The intensity of the spets also varied. The color of the 
spots inereased in intensity as their distance from the origin increased. Thus, 
in a lactase-hydrolyzed lactose solution of the eight oligosaccharides revealed 
directly on paper, substance 1 (Figure 1) gave the least intense spot and sub- 
stance 5 the most intense. The oliogosaccharides designated as No. 6, 7, and 8 
appeared in most eases as faint spots. Their presence could be determined only 
if the volume of the clarified hydrolysate applied to the paper strip was increased. 

The evidence available indicates that three of the substances found in lactase- 
hydrolyzed lactose preparations are oligosaccharides composed of only galactose, 
and the other four are mixed oligosaccharides containing glucose and galactose. 
Thus, the additional substances are primarily galactose-containing oligosacchar- 
ides. This has been substantiated not only by the results of the hydrolysis of 
the individual components but also by the fact that in all lactase-hydrolyzed 
lactose preparations analyzed the amount of galactose present always has been 
lower than glucose. 

According to the work of Whistler and Durso (11), it would be expected 
that substance 9 would be a disaccharide, since these authors state that 5-per cent 
ethanol elutes disaccharides and 15-per cent ethanol elutes trisaccharides, or 
higher. However, substance 9, although eluted with 5-per cent ethanol, on hy- 
- drolysis yielded substance 4 and galactose. Substance 9 therefore would appear 
to be larger than a disaccharide and an exception to the rule. 

The effect of different solvents and adsorbents upon the movement of a 
eompound was illustrated in this study by substance 9. On the carbon-celite 
column using 5-per cent ethanol as the solvent phase, substance 9 moved ahead 
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of substances 2, 3, and 10 (Table 1). However, on the paper chromatogram using 
ethyl acetate-pyridine-water as the solvent phase, substance 9 appeared behind 
substances 2, 3, and 10 (Figure 7 and R, values, Table 2). 

The amount of oligosaccharides present in the lactase-hydrolyzed lactose 
preparations used in this study was caleulated by subtracting the sum of the 
lactose, galactose, and glucose determined by chromatographic methods (5) from 
the amount of lactose prior to hydrolysis. Before carrying out this quantitative 
analysis it was possible to approximate the concentration of the oligosaccharides 
by a careful visual examination of the spots contributed on a chromatogram by 
the oligosaccharides. A refinement of this visual estimation technique has been 
used by De Whalley et al. (3) in the analysis of raffinose in sucrose samples. In 
the case of the oligosaccharides, it was not possible to make a direet comparison 
of the size and color intensity of the spots with known concentrations of the 
substances involved. It appeared safe, however, to assign to any spot the same 
calculated concentration determined for a lactose spot of approximately equal 
size and intensity, since under the conditions specified (5), reducing power 
increased in the order: oligosaccharides < lactose < galactose < glucose. 

The observation of a similar chromatographic pattern when analyzing the 
cecal contents of rats fed a high lactose diet indicates the formation of these 
oligosaccharides in vivo and that they may be important physiologically. Wallen- 
fels (10) suggests the possibility that the enzymatic synthesis of oligosaccharides 
from disaccharides has the biological importance of forming catalysts which are 
necessary for the phosphorylating synthesis of polysaccharides such as starch. 


SUMMARY 


A total of ten oligosaccharides in addition to lactose, galactose, and glucose 
have been detected in Saccharomyces fragilis lactase * hydrolyzed lactose prepara- 
tions. A similar chromatographic pattern has been obtained when examining the 
cecal contents of rats fed a high-lactose diet and also in SO,-hydrolyzed 
lactose preparations. Seven of these oligosaccharides have been separated in 
substantially pure form, using an activated charcoal-celite column. The other 
three oligosaccharides have not been obtained in sufficient purity or quantity to 
permit further identification. Acid hydrolysis of the individually separated 
oligosaccharides reveals that three of them are composed only of galactose mole- 
cules and that the other four are composed of galactose and glucose molecules in 
varying ratios. 


° Work in progress using a purified lactase enzyme preparation obtained from S. fragilis has 
yielded the same number of oligosaccharides. 
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AUREOMYCIN SUPPLEMENTATION OF RATIONS 
FOR DAIRY CALVES 


S. BLOOM? C. B. KNODT 
Pennsylvania Agricultural Experiment Station, State College 


Aureomycin has been fed with milk replacement formulas (3, 5, 7, 9, 14) and 
ealf starters (4, 11, 12), as well as with whole milk (4, 5, 6, 8, 9, 10) and direetly 
by capsule (1, 2). These reports indicated an increase in growth rate and a 
decrease in the incidence of scours in young dairy calves fed this antibiotic. 

The objective of the experiment presented in this report was to determine the 
effects upon the growth of young dairy calves of feeding aureomycin supple- 
ments in several combinations of a milk replacement and starter. Supplementa- 
tion was made so as to approach various feeding conditions which might oecur 
on farms. 


EXPERIMENTAL PROCEDURE 


The male Holstein calves used in this trial were obtained from Pennsylvania 
state institutional herds during the fall of 1951. The calves ranged in weight 
from 90 to 115 lb. Housing was in a steam heated, ventilated, and artificially 
lighted stable. The temperature was maintained at 65° F. by thermostatic con- 
trol. All calves were housed in individual pens equipped with a water bowl, 
concentrate box, hay rack, and iodized salt block. In determining growth rate, 
measurements of body weight and withers height were taken onee each week by 
the same person, starting at the same time of day, and in the same order. The 
general appearance, vigor, and feces condition of each calf were noted daily. 
When scours persisted longer than 24 hours, 8 g. of sulfathaladine in bolus form 
were given, followed by a 4-g. dose at each of the next two successive feedings. 

The 36 calves in this trial were divided into six comparable groups of six calves 
each and were placed on trial no later than 4 days after birth. The calves in 
groups LI, III, 1V, and V were on trial for 12 weeks, and those in groups I and VI 
were maintained on the experiment for 16 weeks. The basic milk replacement 
formula used for all calves had the following percentage composition : 50 lb. dried 
skimmilk, 15 lb. distillers’ dried corn solubles, 5 Ib. oat flour, 10 lb. blood flour, 
7 lb. dextrose, 10 lb. dried whey, 0.5 lb. vitamin A and D meal (4,000 U.S.P. 
units vitamin A and 500 U.S.P. units vitamin D, per gram) and 2.5 lb. mineral 
mix. The antibiotic supplements added to the basic milk replacement formula 
were crystalline aureomycin-hydrochloride and an aureomycin supplement con- 
taining 2.0 g. of aureomycin per pound, as shown in Table 1. 

Each basie milk replacement was dissolved in water and fed twice daily at 
100° F. according to the following schedule: First through 4th day, dam’s milk ; 
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5th-7th day, 2.0 lb. whole milk, 0.2 lb. milk replacement, 2.0 lb. water; 8th-10th 
day, 1.0 lb. whole milk, 0.4 lb. milk replacement, 3.0 lb. water; 11th-21st day, 0.5 
Ib. milk replacement, 5.0 lb. water; 22nd-35th day, 0.6 lb. milk replacement, 6.0 
lb. water ; 36th-49th day, 0.7 lb. milk replacement, 6.0 lb. water; 50th-56th day, 
0.7 lb. milk replacement, 7.0 lb. water (once daily). 


TABLE 1 
Levels of aureomycin supplementation per 100 lb. of basie milk 
replacement formula * and/or of the calf starter 


Supplementation Total daily 
Group aureomyecin 
Milk replacement Calf starter intake / calf 
0-4wk. 5-12 wk. 13-16 wk. (mg.) 
I Aureomyecin supplement ” 1% 0 0 0 20 
II Aureomycin supplement ” 1% 2% 2% Bis 127 
III Aureomyein supplement ” 1% 2% 1% os 75 
IV Aureomycin supplement ” 0 2% 2% ae 124 
V Aureomycin supplement ” 0 2% 1% 64 
VI Crystalline aureomycin-HCl 2 g. 4g. 4g. 4g. 154 


* Supplementations made at the expense of the dried skimmilk. 
» Aurofac-A (containing 2 g. aureomycin/Ib.) 


A fair quality alfalfa and alfalfa-grass hay was fed ad libitum to each calf. 
The ealf starters were fed ad libitum to a maximum consumption of 5 lb. daily 
for the 12-week period. At 14 weeks of age, calves on the experiment to 16 weeks 
were allowed 6 lb. of calf starter, fed in two equal daily portions. The basal calf 
starter was composed of the following ingredients: 416 lb. ground yellow corn 
meal, 300 lb. wheat bran, 400 lb. crimped whole oats, 100 lb. linseed oil meal, 300 
lb. soybean oil meal (solvent process), 150 lb. dehydrated alfalfa meal, 100 Ib. 
feeding cane molasses, 100 lb. dried skimmilk, 100 Ib. distillers’ dried corn solu- 
bles, 10 lb. dicaleium phosphate, 10 lb. pulverized limestone, 10 lb. iodized salt, 
0.5 lb. irradiated yeast (4,000,000 U.S.P. units vitamin D per pound), and 3.5 Ib. 
vitamin A meal (4,000,000 U.S.P. units per pound). The basie starter formula 
was supplemented as shown in Table 1. The supplementations were made at the 
expense of skimmilk, with which the supplement was premixed. 


EXPERIMENTAL RESULTS 


In previous trials (3) it had been found that aureomycin increased the 
growth rate of Holstein bull calves when fed on a milk replacement at a level of 
2 g. per 100 lb. of replacement. On this basis this experiment was designed so that 
group I served as a control, using this level of aureomycin supplementation. It 
may be observed on the basis of the growth data presented in Table 2 that some 

- differences in mean daily gains in weight were found. These variations were not 
statistically different at 8 or 12 weeks of age, as determined by an analysis of 
variance according to the methods of Snedecor (13). Although the higher levels 
of aureomycin intake did not greatly increase growth rates, certainly there were 
no deleterious effects upon rates of body weight gains. Groups I and VI remained 
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on the experiment until the 16th week. The comparison of the growth data for 
these groups of equal size was analyzed statistically by the ‘‘t’’ test. Although 
the test was not statistically significant, group VI, which had received aureo- 
mycin supplementation throughout the 16 weeks, maintained a somewhat greater 
rate of gain than group I, which had completed the aureomycin supplementation 
at 8 weeks of age. This difference in gain was approximately 10 Ib. per calf 
greater in group VI than in group I. 


TABLE 2 
Rates of gain in body weight and feed efficiency of calves fed aureomycin 

Av. daily gain in lb. starter / Av. hay consump- 
body weight (1b.) Ib. gain tion (1b. / calf) 
Group “ 0-8 0-12 0-16 0-8 0-12 0-16 0-12 0-16 
wk. wk. wk. wk. wk. wk. wk. wk. 
I 1.15 1.37 1.53 1.81 2.22 2.39 40.9 114.4 
III 1.17 1.65 2.14 
VI 1.28 1.51 1.61 1.49 1.96 2.23 49.5 121.9 


“ For aureomycin supplementation see Table 1. 


The general condition, health, and bloom among the calves in all the groups 
were very good. In this study very little scours was encountered, and there was 
normal development in the physical nature of the feces for all groups. 

When efficiency of feed utilization as presented in Table 2 is considered, all 
valves receiving the higher levels of aureomycin intake (groups II through VI) 
produced more efficient gains in terms of pounds starter per pound gain at all 
ages. The reverse was found in hay consumption, the calves in these groups 
consuming more hay than group I, which received the lowest level of aureomycin. 
When these are considered on the basis of estimated net energy intakes, the 
efficiency of gain was very similar for all groups. 


SUMMARY 


In this experiment the incorporation of an aureomycin supplement and erys- 
talline aureomycin was made both in the milk replacement and/or in the calf 
starter under such conditions and by such means as approached a range of six 
practical farm feeding conditions. These treatments produced no great differ- 
ences in the rate of body weight gains, in the consumption of calf starter and 
hay, or in the efficiency of feed utilization, even though the levels of aureomycin 
intake varied to about eight times above a minimum level of 20 mg. per calf 
per day. 
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THE ESTIMATION OF THE DRY MATTER CONSUMPTION OF 
GRAZING ANIMALS BY RATIO TECHNIQUES 


E. A. KANE, W. C. JACOBSON, R. E. ELY, anp L. A. MOORE 


Bureau of Dairy Industry, Agricultural Research Administration, 
U.S. Department of Agriculture, Washington, D. C. 


Because of increased emphasis on grassland crops, it is desirable to have an 
accurate method of computing the intake and digestibility of forage consumed 
by grazing animals. Although there have been many investigations and much 
thought given to the problem, no completely satisfactory method of estimating 
the consumption of pasture-ranging animals has come to the attention of the 
authors. The use of ratio techniques for determining digestibility has suggested 
a plan that should provide the desired information. 

The problem of determining accurately the feed consumed by grazing animals 
has been reviewed by Aamodt, Lush, and Garrigus (1). In this review Knott, 
Hodgson, and Ellington (13) were credited with introducing the concept of a 
standard cow day as a unit for measuring pasture yields. A standard cow day 
was defined by these authors as 16 lb. of total digestible nutrients (TDN) from 
pasture per cow per day. 

In 1946 Kidder (12) estimated the amount of grass consumed by steers by 
ealeulating the TDN requirements for maintenance and deducting the nutrient 
content of the supplementary feeds. 

Blaxter and Mitchell (2), Gallup and Briggs (8), and Laneaster (14) sug- 
gested that the feed consumption of grazing animals could be determined by 
taking advantage of the relationship between fecal nitrogen excretion and dry 
matter intake. Forbes (5) claimed that the total fecal nitrogen varies too widely 
to be of practical use in the manner prescribed by Gallup and Briggs. 

Forbes and Garrigus (7) obtained concordant results in estimating dry matter 
intake by lignin ratios and a simultaneous total collection procedure. 

Reid et al. (15) have proposed the use of an 85 per cent acetone aqueous 
extract of plant pigments for computing both the digestibility and the dry 
matter intake of forages. 

Cook and Harris (3) found the plant pigment method, although satisfactory 
for alfalfa, was not suited for the determination of the digestibility or consump- 
tion of winter range grass. They found that considerable variation existed in 
the pigment content of different plants, and these differences were clearly re- 
flected in the urine of animals that had been fed plant species of different 
chromogen content. 

A review (17) of pasture techniques has been published recently by the joint 
pasture committees of the American Society of Agronomy, American Dairy 
Seience Association, American Society of Animal Production, and American 
Society of Range Management. 
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EXPERIMENTAL PROCEDURE 


The method proposed for the accurate determination of digestibility and dry 
matter intake is based on the simultaneous feeding of two indigestible digestibility 
indicators. One indicator should be internal, that is, one that occurs naturally 
in the forage, such as lignin, plant pigments, or indigestible protein. The second 
indicator must be an external one, that is, an indigestible substance that origi- 
nates outside the ration and is added to it in known amounts. Examples of 
external indicators are chromium sesquioxide, barium sulphate, radio-active 
isotopes, and dyes. 

The internal indicator is used for the calculation of dry matter digestibility 
by means of the well-known formula: 


indicator in feces 
The dry matter consumption is caleulated from the following formula: 


total amount external indicator fed 


(B) D.M. consumption = iene : 
amount external indicator in feces sample 


amount D.M. in feces sample 
% D.M. indigestibility 


The accuracy of the above theory was first tested with data from an earlier 
experiment (9). In 1948 a comparison of digestibility indicators was made, 
using a ration containing both chromium oxide and lignin. In this experiment 
with alfalfa as forage the lignin recovery was satisfactory. In 18 trials the 
recovery of lignin averaged 98.8 per cent with a standard deviation of + 2.7 
per cent. Using total collection samples, the dry matter intake was calculated 
by the above formula (B) with chromium sesquioxide as the external indicator 
and lignin as the internal indicator. The caleulated dry matter intakes were 
found to agree closely with the weighed amounts of dry matter fed to the experi- 
mental animals. 

The method was tested further as follows. In July 1950, three cows were 
placed on a relatively pure stand of orchard grass, Dactylis glomerata, L., which 
was in its second eutting stage of growth. Three cows were stall-fed in the barn 
on orchard grass clippings from the same pasture area. The clippings were fed 
so that the animals consumed each day all the forage provided. In addition to 
the orchard grass, all animals received daily 4 lb. of concentrate mixture of the 
following composition: ground corn 97 per cent, bonemeal 2 per cent, and salt 1 
per cent. Chromium oxide, which had been mixed with wheat flour, moistened 
and baked to a hard cake, and reground was added to the concentrates in such 
proportion that each animal received approximately 15 g. of chromium oxide per 
day. 

After a preliminary period of 10 days on the ration, a 4-day digestion trial 
was conducted on the two groups of cows. The feces of the stall-fed cows were 
collected in toto for 24-hour periods, and 4-6 per cent aliquots were composited 
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daily for the conventional total collection procedure. Similar aliquots were taken 
for plant pigment samples and placed in a freezer at 0° C. ‘‘Grab’’ samples from 
the grazing animals were taken four times a day. The daily collection periods 
were: 4-6 a.M., 8-10 A.m., 1-3 p.m., and 7-9 p.m. These periods were selected to 
avoid errors due to diurnal variation of chromium oxide and lignin excretion. 
When these samples were composited, a daily sample of over 25 per cent of total 
feces excreted per day was obtained. The four daily grab samples were kept in a 
refrigerator at 0° C. A grab sample may be defined as one or more passages 
collected per day per cow. It is therefore a partial collection of the feces, in con- 
trast to total collection. 

Analytical methods used in this experiment are those reported in previous 
papers (9, 10). 


TABLE 1 
Comparison of calculated and actual daily consumption of dry matter* with alfalfa 
Calculated Actual 
Cow No. D.M. intake D.M. intake Error 
(9-) (9-) (%) 
P—I 
65 12,395 12,062 + 2.8 
54 12,581 12,405 + lt 
10 11,937 11,897 + 0.3 
P—II 
65 12,053 11,966 + 0.8 
54 12,530 12,364 +13 
10 11,709 11,814 — 0.7 
P— III 
65 11,399 11,731 — 2.8 
54 11,193 11,326 — 1.0 
10 11,397 11,699 — 2.6 
P—IV 
65 11,930 11,607 + 2.8 
54 12,209 12,248 — 0.3 
10 11,285 11,683 — 3.4 
P—V 
65 11,884 11,896 +02 
54 11,677 12,318 — 5.2 
10 11,272 11,774 — 4.3 
P—VI 
65 11,512 12,201 — 5.6 
54 11,924 12,614 — 5.5 
10 11,721 12,074 — 2.9 
Mean difference —172g. —14 
Standard error + 88.6 g. + 0.7 


® Data taken from earlier experiment (9). 


RESULTS 


Table 1 is a comparison of actual and calculated dry matter intakes of a 
previous experiment. Excellent agreement between actual and calculated values 
is observed. The application of the T-test to the data showed no significant dif- 
ference between actual and calculated values of the dry matter intake for 18 
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digestion trials. The average daily difference in dry matter intake was 0.4 lb. 
with a standard deviation of 0.8 Ib. 

Table 2 lists the proximate analyses of the orchard grass and grain in the 
ration. Digestibility coefficients of the nutrients in the ration are reported in 
Table 3. The digestibility of the rations for the stall-fed cows have been calcu- 


TABLE 2 
Composition of feeds in the orchard grass ration (dry weight basis) 
Protein Ash Fat Fiber NFE 
(%) (%) (%) (%) (%o) 
Orchard grass 17.61 9.85 3.76 29.64 39.14 
Grain 86 9.82 11.03 3.82 2.08 73.25 
TABLE 3 
Digestibility coefficients of orchard grass ration determined by different criteria 
Stall-fed cows Pasture cows 
Plant Indigest. Plant 
pigments protein pigments 
Cow 61 Cow 65 
D. M. 70 69 69 70 70 
Protein 71 72 71 72 74 
Fiber 75 76 75 76 75 
NFE 68 69 68 69 68 
Ether extract 29 30 29 31 35 
Cow 145 Cow 281 
D.M. 70 69 69 69 71 
Protein 72 72 72 72 74 
Fiber 75 75 72 75 76 
NFE 68 67 67 68 70 
Ether extract 30 29 28 30 22 
Cow 333 Cow 625 
D. M. 69 68 68 71 68 
Protein 70 69 69 72 73 
Fiber 74 72 72 75 69 
NFE : 69 68 67 70 69 
Ether extract 34 21 21 28 32 
Ay. Ay. 
D.M. 69 69 69 70 70 
Protein 72 A 70 72 74 
Fiber 75 74 73 75 73 
NFE 68 68 68 69 69 
Ether extract 31 27 26 30 29 


lated in four different ways: (a) total collection, (b) chromium oxide, (¢) plant 
pigment formula (16), and (d) an indigestible protein formula (6). The plant 
pigment and indigestible protein formulas used in calculations were as follows: 
(C) % D.M. digestibility = 32.74 + 0.0168X + 8.47 log X where X — units 

of plant pigment per gram of dry feces. 


(D) % protein digestibility — 100 — in feed 


% protein in feces 


[100 — 42.64 (% protein in feed — 5% )°-**48] 
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It should be noted that the above digestion coefficients have been computed 
from the total collection samples, not from grab samples. The agreement between 
four different methods of caleulating digestibility for the stall-fed cows was 
satisfactory, denoting that all four of these methods of determining digestibility 
are equally valid. 

The digestibility coefficients of pasture-fed animals have been computed by 
plant pigment formula only and by grab samples. The agreement between the 
digestibility coefficients of the stall-fed cows and the animals on pasture was 
satisfactory except for protein and ether extract. Ether extract differences were 
not significant. Protein differences were found to be highly significant (P < 1 
per cent), pasture animals show ng higher digestibilities. 

The highly significant differences shown above in apparent protein digesti- 
bilities could be explained by the selective grazing of the animals on pasture. 
If the pasture animals chose the upper tender growing portions of the plants and 
avoided the lower stemmy parts, higher protein digestibilities for the pasture 
animals could be expected. 


TABLE 4 
Estimated daily dry matter consumption (1b.) 
Plant Indig. Simult. 
Cow No. Actual pigment protein T..C. Lignin * 
Stall-fed cows 

61 24.6 24.7 25.5 24.8 24.6 
145 24.7 24.5 25.0 25.2 25.1 
333 18.4 18.3 20.1 19.1 19.3 
Av. 22.6 22.5 23.5 23.0 23.0 

Pasture-fed cows 

65 26.6 25.9 
281 25.5 24.6 
625 17.2 17.6 
Av. 23.1 22.7 


“ Lignin corrected for digestibility loss. 


In Table 4 the actual consumption of orchard grass by the stall-fed cows is 
reported, as well as the calculated intakes for the stall-fed and the grazing ani- 
mals. The daily dry matter intakes of the stall-fed cows were computed by using 
four different techniques of determining digestibility with internal indicators. 
These indicators were: (a) plant pigments, (b) indigestible protein, (¢) indiges- 
tible lignin, and (d) simultaneous dry matter digestibility. In applying internal 
indicator ‘‘d’’ it was assumed that the digestibility coefficients of the pasture 
animals were the same as those of the barn-fed animals. All methods agree closely 
with the actual daily consumption, and all results are well within the experi- 
mental error. It is noted that where the orchard grass was clipped and fed to 
cows in digestion stalls, the calculated dry matter consumption values agree very 
closely with the actual amounts fed. 

The palatability of the orchard grass ration was excellent. The animals con- 
sumed their feed eagerly and no ‘‘off-feeds’’ or other signs of digestive disturb- 
ances were observed during the course of this experiment. 
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DISCUSSION 


The original plan of this experiment called for the use of chromium oxide 
and lignin as digestibility indicators. However, during the course of another 
experiment (11) it was discovered that the lignin of orchard grass appeared to 
be digested to variable degrees. Recoveries of the lignin in orchard grass aver- 
aged 95.7 per cent for the three cows, with a standard error of 0.7 per cent. 
Losses of this size limit the usefulness of the lignin of orchard grass as a digesti- 
bility indicator. Therefore, plant pigments were substituted for lignin as the 
internal indicator. 

Chromium oxide recoveries in feces of stall-fed cows averaged 98.1 per cent 
for the three animals, with a standard error of 1.0 per cent. 

Plant pigment recoveries were high. For the three stall-fed cows the average 
pigment recovery was 129 per cent with a standard error of 3 per cent. Recovery 
errors of plant pigments were circumvented by the use of Reid’s digestibility 
formula, which is based solely on the amount of plant pigment in the feces. It 
should be mentioned here that the analyses of the plant pigment portion of this 
paper were not performed as precisely as the other analyses. Only two determina- 
tions were made of plant pigments. In all other analyses four independent deter- 
minations were made, and additional analyses were performed if satisfactory 
precision was not attained within the first four determinations. 

We are unable to explain the anomaly of unsatisfactory recovery values of 
the plant pigments and the effectiveness of Reid’s plant pigment formula for 
apparent digestibility, which is in turn based on complete recovery of the plant 
pigments and the complete indigestibility of the plant pigments. This diserep- 
ancy cannot be due to the fact that grain was fed (4 lb. per day). Reid (16) 
stated that when concentrates and hay were fed ‘‘complete recovery of the in- 
gested chromogen was not obtained in the feces.’’ In this particular case, the 
chromogen recovery at 406 mp» was around 130 per cent. It is known that the 
plant pigment formula evaluates many plant pigments, which may differ not 
only from plant to plant but also in the amount of color change which the indi- 
vidual pigments undergo in passing through the bovine digestive tract. Further 
work is needed to check Reid’s formula for digestibility (16) and also to separate 
one definite plant pigment which can be shown to pass unaltered through the 
bovine alimentary canal. 

Another feature of this experiment was that the chromium oxide analyses 
were conducted on the wet as well as the dry feces samples. In the literature (4) 
it has been stated that drying feces above 60° C. causes serious losses in dry 
matter content. In this experiment the feces samples were dried at 80° C. If a 
loss of dry matter had occurred, then the chromium oxide percentages recovered 
-from the wet feces should have differed from the chromium oxide values obtained 
from the feces dried at 80° C. in an amount proportional to the dry matter losses. 
Excellent agreement was found between the wet and dry chromium oxide analy- 
ses, our results showing no loss of dry matter of fecal samples on drying at 80° C. 
This conclusion is supported also by the fact that no significant differences were 
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found between dry matter determinations performed in the barn at 80° C. (2-4 
days) and dry matter determinations carried out in the laboratory at 100° C. 
(16-17 hours). 

The average error of 2 per cent in calculated intake is within the experimental 
error. There is an average error of 2 per cent in the recovery of chromium oxide. 
There are unknown errors inherent in the digestibility formulas of plant pig- 
ments, indigestible protein, total collection, and lignin. The authors believe these 
errors to be approximately 2 per cent, since the digestion coefficients of these 
methods all agree closely with the values obtained for chromium oxide. In 
addition to the above errors, there are introduced in experiments of this type 
errors due to the variation in daily dry matter intake. Dry matter consumption 
was not kept constant because of the daily fluctuations in the dry matter content 
of the forage. 


CONCLUSIONS 


The determination of digestibility by chromium oxide ratios, by plant pigment 
formula, and by indigestible protein formula is equally valid with standard total 
collection procedure. 

Under the conditions of this experiment, the simultaneous use of two digesti- 
bility indicators appears to give excellent results in measuring both dry matter 
consumption and digestibility of forage consumed by grazing animals. No loss 
of dry matter was found on drying fecal samples at 80° C. 
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THE NUTRITION OF PSEUDOMONAS PUTREFACIENS 
II. UTILIZATION OF NON-NITROGENOUS CARBON COMPOUNDS 


G. W. REINBOLD,’ R. V. HUSSONG,’ anp W. 0. NELSON 
Department of Dairy Science, University of Illinois, Urbana 


The carbohydrate metabolism of Pseudomonas putrefaciens has been the sub- 
ject of recent investigations. Doudoroff et al. (4) showed that cells of Ps. putre- 
faciens could be adapted to utilize sucrose at a greater rate than the consituent 
hexoses and that sucrose phosphorylase was present as an adaptive enzyme. Klein 
and Doudoroff (6) described the adaptive utilization of glucose by a mutant 
strain of Ps. putrefaciens. The wild type of this organism which could not 
utilize glucose was deficient only in the enzyme necessary to initiate oxidation. 
Fructose was not oxidized by either the wild-type or glucose-adapted mutant 
cells. However, Klein (5) later reported the nonadaptive utilization of fructose 
by Ps. putrefaciens when the sugar was present in high concentrations. It has 
been reported also that lactose and maltose are oxidized to the corresponding 
bionie acids (10). 

Earlier studies demonstrated that this organism produced acid from maltose 
and sucrose (3) but that reactions in glucose, galactose, and fructose were vari- 
able (1). Considerable variation among 176 cultures of Ps. putrefaciens was 
reported (7) when acid production was employed as a criterion of carbohydrate 
utilization. Some cultures failed to change any of the bouillons, and an alkaline 
reversion usually occurred in the cultures which produced acid. Lactose and 
fructose rarely were attacked. The sugars listed in the order of frequency of 
utilization were maltose, sucrose, arabinose, glucose, and galactose. Wolochow 
et al. (11) suggested that the variation in acid production by Ps. putrefaciens 
rendered this procedure useless as a differential technique. 

Although the above reports contribute to an understanding of Ps. putrefaciens, 
the variable responses of cultures of Ps. putrefaciens to carbohydrates and the 
occasional unsuccessful attempts to isolate this organism from ‘‘putrid’’ butter 
indicate the need for precise experimental data regarding the response of this 
pseudomonad to various carbon sources. Accordingly, it is the purpose of this 
paper to describe the growth of Ps. putrefaciens on carbohydrates, alcohols, and 
organic acids in defined media. 


METHODS 


Cultures. Cultures No. 1 through No. 7 and Ps. putrefaciens culture A were 
isolated from water and identified in this laboratory. Ps. putrefaciens No. 95 
(ATCC No. 8071, Hammer Strain 95), No. 180 (ATCC No. 8072, Hammer Strain 
180), and No. 184 (ATCC No. 8073, Hammer Strain 184) also were used. Stock 
cultures were maintained by weekly transfers into litmus milk. 
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Inocula. Inoeula were prepared by streaking a portion of the stock cultures 
on slants of Long’s agar (7). Growth resulting from 15 to 20 hours’ incubation 
at 21° C. was washed from the agar slants with 10 ml. of sterile distilled water. 
After centrifugation the supernatant liquid was discarded, and the packed cells 
were resuspended in 10 ml. of sterile water. This suspension was diluted until 
the addition of one drop of inoculum to 10 ml. of medium did not cause an imme- 
diate change in optical density. 

Media. A modification of the auxanographic procedure described by den 
Dooren de Jong (2) was used to determine growth on organic acids and related 
compounds. The basal medium contained 1.0 per cent CaCO,, 0.1 per cent 
K.HPO,, 0.02 per cent MgSO,, 0.15 per cent NaNH,HPO,, 0.002 per cent L-glu- 
tamie acid, and 2.0 per cent agar dissolved in distilled water. The organic acids 
were used in 0.5 per cent concentrations in the final media. The media were 
sterilized at 121° C. for 20 minutes and held at 10° C. for 3 days to allow neu- 
tralization of the organic acids before plates were poured for inoculation. The 
volatile organie acids were weighed directly into the basal medium, which had 
been sterilized and cooled to 45° C. The plates were poured, allowed to solidify, 
and then stored at 10° C. for 3 days. Control plates containing only basal medium 
also were prepared. 

The basal medium used in the alechol and carbohydrate utilization studies 
contained 0.1 per cent KH,PO,, 0.02 per cent MgSO,, 0.15 per cent NaNH,HPO,, 
and 0.002 per cent L-glutamic acid dissolved in distilled water. The carbohydrates 
and related substances were sterilized by the use of diethyl-ether (8) and added 
in 0.1 per cent concentration to basal medium which had been adjusted to pH 
7.0 and sterilized at 121° C. for 20 minutes. The aliphatie aleohols were not sub- 
jected to a sterilization process but were added directly in a concentration of 
0.1 ml. to 9.9 ml. of sterile basal medium. 

Growth. The auxanographie plates were spot-inoculated with one drop of 
the washed and standardized inoculum, placed in a 21° C. ineubator until the 
inoculum had dried, then inverted and incubated for 14 days. The resultant 
growth was compared with the negative control, and numerical values from 0 to 
3 were assigned. These values were calculated to indicate the differences in the 
growth response of the organism to the various substrates. 

The liquid media were inoculated with one drop of the standardized inocula 
and ineubated at 21° C. for 14 days. Since some of the alcohols formed stable 
emulsions, aliquots of the experimental media were plated on Long’s agar at 
the end of the incubation period to detect growth. Growth in the carbohydrate 
media was measured turbidmetrically, using a model 400 Lumetron photoelectric 
colorimeter equipped with a No. 370 filter, and recorded as optical density 10. 
On completion of the 14-day incubation period, one drop of each experimental 
medium was inoculated into a tube of identical sterile medium, which then was 
incubated for 14 days at 21° C. This process was repeated to obtain a third 
reading. 

The data are presented as the mean of three observations made in the above 
fashion. Data describing the influence of carbohydrates on growth of Ps. putre- 
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faciens were subjected to an analysis of variance (9) in order to evaluate the 
relative importance of the sources of variation. 


RESULTS 


Aliphatic monohydric alcohols. Ps. putrefaciens (10 strains) did not initiate 
growth in the basal’ medium supplemented with 1.0 per cent of the selected 
alcohols. Methyl, ethyl, n-propyl, iso-propyl, n-butyl, see-butyl, pri-n-octyl, and 
benzyl aleohol were tested as carbon sources. The failure of Ps. putrefaciens to 
establish growth on these substances may be attributed to the unavailability of 
these materials as a source of carbon or to a sensitivity of the organism to the 
low concentration of the alcohols. These possibilities were not tested. 

Organic Acids. The growth response of 11 strains of Ps. putrefaciens to the 
calcium salts of the organic acids indicated that the levels of growth on the 
same substrate did not vary greatly between cultures, although there were a few 
exceptions. Growth was obtained on 11 of the 13 saturated fatty acids. The 
growth data from strains No. 1, 5, and 180 presented in Table 1 are typical of 
the results in this experiment. 


TABLE 1 
Auxanographic growth response of Ps. putrefaciens to fatty acids * 


Growth Response” 


Fatty acid added Strain No. 1 Strain No.5 Strain No. 180 
Formic 0 0 0 
Acetic 0 0 0 
Propionic 2 2 2 
Butyric 2 2 2 
Valerie 2 1 1 
Caproie 1 2 1 
Enanthie 1 1 1 
Pelargonic 3 3 3 
Laurie 3 3 2 
Palmitie 1 1 1 
Stearic 1 1 1 
Crotonie 1 1 1 
Undecylenie 0 1 0 
Oleic 1 1 0 
None 0 0 0 


“0.5 per cent concentration as the calcium salt. 
®1 = slight growth, 2 = moderate growth, 3 = heavy growth. 


Lactic acid supported heavy growth of all the test cultures, whereas only four 
of these strains initiated growth on B-hydroxybutyrie acid. In the latter instance 
growth ranged from slight to heavy, depending upon the individual cultures. 
The results obtained by the use of other organic acids were similar to the general 
responses to fatty acids. Typical growth patterns on organic acids are shown 
in Table 2. Succinic, fumaric, and malic acids promoted excellent growth. The 
cis isomer of fumarie acid, maleic acid, was not utilized by any of the cultures. 
Within the group of miscellaneous acids tested, glyceric acid and gluconie acid 
were readily utilized. It also was observed that Ps. putrefaciens grew moderately 
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well on a-bromopropionie acid but not on 8-bromopropionie acid. Similarly, 
organism grew on m-hydroxybenzoie acid but not on p-hydroxybenzoie acid. 


TABLE 2 
Auxanographic growth response of Ps. putrefaciens to organic acids * 


the 


Growth Response” 


Organic acid added Strain No. 2 Strain No. 6 Strain No. 184 


Lactie 3 3 3 
8-Hydroxybutyrie 0 1 0 
Oxalie 0 1 1 
Malonie 0 0 0 
Suecinie 3 3 3 
Glutarie 1 1 1 
Adipie 1 1 1 
Azeilaic 1 1 1 
Sebacic 2 2 2 
Maleic 0 0 0 
Fumarie 3 3 3 
Aconitie 1 1 1 
Malic 3 3 3 
Tartaric 1 1 1 
Mucie 1 1 1 
None 0 0 0 


“0.5 per cent concentration as calcium salt. 
»1 = slight growth, 2 — moderate growth, 3 = luxuriant growth. 


Carbohydrates. In contrast to the relatively uniform strain response to fatty 
acids and certain other organic acids, carbohydrate utilization varied greatly 
between the 10 test strains of Ps. putrefaciens. In no instance did any two cul- 
tures utilize identical sets of carbohydrates. This variation in carbohydrate utili- 
zation between strains Ps. putrefaciens is shown in Table 3. Many carbohydrates 


TABLE 3 
Influence of carbohydrates on growth of 10 strains Ps. putrefaciens. 
Mean of 3 determinations as O.D. X 10 


Growth response (O.D. 10) of strain No. 


Additions 1 2 3 + 5 6 7 95 180 184 
Arabinose 1.57 0.62 1.24 1.51 2.02 
Glucose 0.34 O88 0.61 O68 1.03 1.05 1.56 0.27 0.94 1.25 
Cellobiose GOR GOR GOT 0.12 0.30 
Maltose 152 128 0.78 +%O82 0.90 1.238 1.09 ....... 1.33 1.57 
Sucrose 0.03 4129 O64 O01 066 $3112 0.95 _....... EIS 
Dextrin 1.08 1.48 1.19 056 £1.33 ....... 1.83 0.15 149 1.21 
Soluble Starch 0.29 «406.74 #020 21.16 ....... 0.96 1.20 
= No growth. 


and related substrates, not included in Table 3, failed to support growth of any 
of the cultures. These were rhamnose, xylose, galactose, mannose, lactose, meli- 
biose, trehalose, melezitose, raffinose, and esculin. Ps. putrefaciens also failed to 
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establish growth on a selection of polyhydric alcohols including adonitol, dulcitol, 
erythritol, glycerol, mannitol, sorbitol, and inositol. 

The data summarized in Table 3 show that glucose was the only substrate on 
which all of the test cultures grew. Maltose and sucrose, previously reported to 
be the sugars most commonly utilized by Ps. putrefaciens, permitted the growth 
of nine and eight strains respectively, whereas one of the test strains utilized 
fructose for growth. In addition to the utilization of dextrin by nine cultures, 
it was observed that this substrate promoted pigmentation to a greater degree 
than the other substrates. 

Analysis of the growth response of 10 strains of Ps. putrefaciens to the carbo- 
hydrates which were utilized for growth demonstrated that highly significant 
differences in growth could be attributed to cultures, carbohydrates, and the 
interaction between cultures and carbohydrates. The differences in growth re- 
sponse between the original data and those obtained from two subsequent trans- 
fers were not significant. The differences caused by the interaction between 
transfers and carbohydrates also were without significance. The differences in 
growth ascribed to the interaction between transfers and cultures were highly 
significant. 

Although all of the test cultures were capable of growing on glucose, the 
growth response on this substrate was less than that obtained on the sodium 
salt of malic, fumaric, and lactic acid when these substrates were tested in 
0.005 M concentrations under identical experimental conditions. These data, 
summarized in Table 4, suggest that the sodium salt of malic, fumarie, or lactic 
acid may be used advantageously as a source of carbon in a medium designed 
for growing Ps. putrefaciens. 

TABLE 4 


Comparison of growth response of 10 strains of Ps. putrefaciens to selected sources of carbon." 
Mean of 2 determinations expressed as O.D. X 10 


Growth response (O.D. < 10) of strain No. 


Additions 1 2 3 + 5 6 7 95 180 184 
Fumarie Acid 0.18 0.61 0.06 0.04 056 044 0.13 0.27 0.39 0.16 
Glucose 0.18 0.34 0.23 0.28 0.02 030 0.09 0.13 0.04 0.04 
Lactie Acid 0.20 053 0.18 0.04 0.29 041 0.16 0.34 0.34 0.24 
Malie Acid 0.94 132 0.06 143 153 090 1.24 0.66 0.81 1.22 


“0.005 M concentrations in media adjusted to pH 7.0. Cultures ineubated at 21° C. for 
5 days. 


DISCUSSION 


The data show that growth of Ps. putrefaciens in chemically defined media 
can be influenced markedly by the source of carbon. The test cultures responded 
in a relatively uniform manner to organic acids, whereas widely divergent strain 
differences were encountered when growth response to carbohydrates was meas- 
ured. Similar strain differences in response to the nitrogen component of growth 
media have been reported previously (8). 

Growth of all the test cultures on numerous organic acids suggests that it 
may be advantageous to incorporate the sodium salts of organic acids in media 


650 G. W. REINBOLD ET AL 


used for the isolation of Ps. putrefaciens from natural sources. Sodium malate, 
fumarate, and lactate were especially effective in promoting growth of the 10 
cultures employed in this study. 

The differences in growth response of the test strains of Ps. putrefaciens to 
selected carbohydrates are consistent with reports in which the strain variation 
in carbohydrate reactions has been described. The variation in growth response 
to carbohydrates was independent of the subculturing procedure used in these 
studies and could be attributed to differences between cultures on the same car- 
bohydrate and to a differential response of a culture on different carbohydrates. 
Analysis of the data indicated that growth on a given carbohydrate tended to 
stay in the same order of magnitude for each of the three observations used to 
derive the mean values presented. 

In no instance did any two of the strains of Ps. putrefaciens utilize identical 
sets of carbohydrates. However, eight of the strains grew on glucose, maltose, 
sucrose, dextrin, and soluble starch. Of the carbohydrates tested, only glucose 
supported growth of all of the test cultures. Although the observed utilization 
of glucose by the test organisms is not consistent with the report of Klein and 
Doudoroff (6), it is difficult to attribute these results to a carry-over of essential 
metabolites into the test medium. Similarly, analysis of the data does not indicate 
that changes in characteristics of the strain, due either to slow adaptation or 
mutation, play a role in the growth response to carbohydrates. The utilization of 
fructose in 0.1 per cent concentration by Ps. putrefaciens 184 differs from the 
results reported by Klein (5). In the latter instance cultures containing less 
than 1 per cent fructose showed no increase in turbidity over a 7-day incubation 
period, whereas with a 3-per cent concentration of fructose there was a tenfold 
increase in turbidity. 

The results of this and the previous study (8) of the nutrition of Ps. putre- 
faciens suggest that isolation medium should contain inorganic nitrogen salts and 
hydrolyzed proteins as a source of nitrogen, and the sodium salt of either malic, 
fumaric, or lactic acid as a carbon source. Such a combination of nutrients 
should permit the growth of various strains of Ps. putrefaciens which differ in 
their nitrogen and carbon requirements. 


SUMMARY 


Under the test conditions, aliphatic monohydrie alcohols were not utilized 
as a source of carbon by Ps. putrefaciens. 

The growth responses to organic acids were uniform among the test cultures. 
Malic, fumaric, and lactic acid were foremost in the promotion of growth and 

pigmentation. 

; There were great differences between strains of Ps. putrefaciens in carbohy- 
drate utilization. Glucose was the only sugar used by all of the test organisms. 
Fructose promoted growth of one culture. 

Although glucose was utilized by Ps. putrefaciens, growth on this substrate 
was not as profuse as with malic, fumarie, or lactie acid. 


(8) 


(9) 
(10) 


(11) 
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PEOPLE acd EVENTS 
tx the Dairy Setence World 


Dean Ernest L. Anthony Honored 


A portrait, a scrapbook, and other mementos 
in recognition of his 41 years of service to 
agriculture were presented to Ernest L. AN- 
THONY, retiring Dean of the School of Agricul- 
ture, Michigan State College, at a testimonial 
dinner on May 23, 1953. 

As a teacher, scholar, and administrator, 
Doctor Anthony is well known and admired 
both in this country and in foreign lands for his 
interest and work in agriculture. He was born 
in Wescott, Nebraska, on Setember 6, 1888, and 
grew up on the family 
farm in Linn County, 
Missouri. He received 
the B.S. degree in agri- 
eulture from the Uni- 
versity of Missouri in 
1912 and the M.S. de- 
gree from Pennsylvania 
State College in 1914. 
He was awarded the 
honorary degree of Doe- 
tor of Science by the 
University of Missouri 
in 1952. 

From 1912 to 1918 
Dean Anthony served on 
the dairy staff at Penn- 
sylvania State College, 
leaving that institution in 1918 to become head 
of the Dairy Department at the University of 
West Virginia. In 1923-24 he was a Niels 
Poulson Fellow at the University of Copen- 
hagen. He came to Michigan State College in 
1928 as head of the Dairy Deartment and was 
appointed Dean of Agriculture in 1933. 


Dean Anthony was a delegate to the Inter- 
national Dairy Congress at Copenhagen in 1931 
and president of the American Dairy Science 
Association in 1932. The U. S. Department of 
Agriculture appointed him to import an experi- 
mental herd of Red Danish eattle in 1935. This 
herd formed the foundation of the Red Dane 
breed, which is now well established in Michi- 
gan.. Recently, Dean Anthony has been active 
in the development of the University of Ryuk- 
yus on Okinawa and in establishing a coopera- 
tive educational program with the National 
University of Columbia, South Ameriea, under 
the Point-Four program. 

After his retirement, Dean Anthony hopes to 


complete a task started many years ago; that 
of writing a history of the Red Dane breed. 


E. L. Anthony 


Hugo Henry Sommer 


Hvuco Henry Sommer, Professor of Dairy and 
Food Industries at the Univ. of Wisconsin, died 
suddenly in Madison, May 8, 1953. He was 
born in 1896 in Timothy, Wisconsin. Between 
1918 and 1922 he received his B.S., M.S., and 
Ph.D. degrees at the University of Wisconsin 
in agricultural chemistry. After completing his 
graduate work, he served for a short time as a 
research chemist with the Northern California 
Milk Producers Assoc. He became affiliated with 
the Department of Dairy and Food Industries 
at the University of Wisconsin in 1920. 

Professor Sommer became internationally 
famous for his scientifie achievements in the 
physies and chemistry of milk and milk prod- 
ucts. Chief among his contributions were the 
isolation and identification of citrie acid in 
milk; the influence of salts on the heat stability 
of evaporated milk, whereby was established 
the “salt balance theory,” which has been ap- 
plied to many heat-processed dairy products; 
studies on the creaming of milk; the develop- 
ment of desired properties in process cheese; 
the cataphoretiec properties of milk fat; and 
the problems of ice cream manufacture. 

Dr. Sommer was the author of numerous 
scientific bulletins and papers and of two text- 
books: “The Theory and Practice of Iee Cream 
Making” and “Market Milk and Related Prod- 
ucts.” An outstanding teacher, his logic, clarity 
of expression, and incisive approach to funda- 
mental problems in dairy chemistry attracted 
students from all over the nation. 

In 1942, Dr. Sommer was the recipient of 
the Borden Award presented by the American 
Dairy Science Assoc. for outstanding achieve- 
ment in dairy manutacturing. In 1949 he was 
appointed a government representative from 
the United States to the International Dairy 
Congress in Stockholm, Sweden. 

Survivors include his wife, two sons, his 
mother, and six grandchildren. 


Journals Being Abstracted 


Following is a list of publications that have 
been assigned for abstracting for the Journal, 
together with the names of those who have 
agreed to do the abstracting. Proressor G. H. 
Witster, who has been abstracting the Danish 
journals, has had to resign beeause of illness. 
Anyone willing to take care of this assignment 
should contact the editor. 

It is recognized that this coverage is not 
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eomplete. The editor would appreciate receiv- 

ing the names of additional periodicals which 

should be included. 

Agricultural and Food Chemistry — S. Patton 

Agricultural Engineering — H. L. Mitten, Jr. 

American Butter Review — T. J. Claydon 

American Dairy Products Review — T. J. Clay- 
don 

American Journal of Physiology — V. Hurst 

American Journal of Publie Health — D. D. 
Deane 

American Journal of Veterinary Research — E. 
W. Swanson 

American Milk Review — D. J. Hankinson 

Analytical Chemistry — B. H. Webb 

Archives of Biochemistry and Biophysics — J. 
Tobias 

Archives of Pediatries — H. Pyenson 

Australian Journal of Agricultural Research — 
N. L. Jacobson 

Australian Veterinary Journal — E. A. Keyes 

The Ayrshire Digest — A. R. Porter 

Biochemical Journal — A. O. Call 

Butter, Cheese, and Milk Products Journal — J. 
J. Janzen 

The Brown Swiss Bulletin — A. R. Porter 

Canadian Dairy and Ice Cream Journal — H. 
Pyenson 

Canadian Journal of Public Health — O. R. 
Irvine 

Canadian Journal of Research — O. R. Irvine 

Chemical Abstracts — S. Patton 

Chemical and Engineering News — B. H. Webb 

Cornell Veterinarian — T. M. Ludwick 

Die Milchwissenschaft — I. Peters * 

Endocrinology — Victor Hurst 

Enzymologia — J. J. Jezeski 

Experiment Station and U.S.D.A. Bulletins and 
Cireulars — R. W. Hunt 

Farming in South Afriea — T. J. Claydon 

Food Engineering — T. J. Claydon 

Foods in Canada — O. R. Irvine 

Food Research — F. J. Doan 

Food Technology — E. R. Garrison 

Guernsey Breeder’s Journal — A. R. Porter 

Holstein-Friesian World — A. R. Porter 

Ice Cream Field — W. C. Cole 

Ice Cream Review — W. J. Caulfield 

Ice Cream Trade Journal — W. H. Martin 

Industrial and Engineering Chemistry — B. H. 
Webb 

Report of Proceedings of the Annual Conven- 
tion, Intern. Assoe. of Ice Cream Manufae- 
turers — J. J. Sheuring 

The Jersey Bulletin — A. R. Porter 

Journal of Agricultural Research — G. E. Stod- 
dard 

Journal of American Chemical Society — J. 
Tobias 

Journal of the American Medical Association — 
B. L. Larson 

Journal of the American Veterinary Medical 
Association — T. M. Ludwick 

Journal of Animal Science — O. T. Stalleup 
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Journal of Applied Microbiology — H. H. Wei- 
ser 

Journal of the Association of Official Agricul- 
tural Chemists — F. J. Babel 

Journal of Bacteriology — W. O. Nelson 

Journal of Biological Chemistry — A. O. Call 

Journal of Dairy Research — J. D. Donker, J. 
C. Olson, Jr., E. L. Thomas 

Journal of Economie Entomology — E. H. 
Fisher 

Journal of Endocrinology — V. Hurst 

Journal of Experimental Medicine — H. 
Weiser 

Journal of General Microbiology — J. J. Jezeski 

Journal of Geneties — L. O. Gilmore 

Journal of Heredity — L. O. Gilmore 

Journal of Milk and Food Technology — H. H. 
Weiser 

Journal of Nutrition — O. T. Stalleup 

Journal of Society of Dairy Technology — E. 
M. Foster 

Le Lait — R. MeL. Whitney 

Milk Dealer — C. J. Babeock 

Milk Industry — H. Pyenson 

Milk Industry Foundation Bulletins — W. W. 
Overcast 

Milk Plant Monthly — C. J. Babeock 

Milking Shorthorn Journal — A. R. Porter 

Nature — R. Whitaker 

The Netherlands Milk and Dairy Journal — W. 
C. van der Zant” 

New Zealand Journal of Science and Technology 
—W. K. Jordan 

North American Veterinarian — R. P. Nieder- 
meier 

Official Gazette of the United States Patent 
Office — R. Whitaker 

Physiological Reviews — E. G. Moody 

Public Health Reports — D. D. Deane 

Refrigeration Engineering — L. M. Dorsey 

Scientifie Agriculture — O. R. Irvine 

Southern Dairy Products Journal — F. W. Ben- 
nett 

Veterinary Record — R. P. Niedermeier 


* All German journals are included 
» All Dutch journals are included 


Organization Formed to Coordinate and 
Disseminate Nutritional Research 
on Dairy Products 


A new organization termed the “Dairy-Wide 
Coordinating Committee on Nutritional Re- 
search” was formed at a meeting in Chicago, 
May 25. Representatives of the American But- 
ter Institute, American Dairy Assoc., American 
Dairy Science Assoe., American Dry Milk Insti- 
tute, Dairy Industries Supply Assoe., Evap- 
orated Milk Assoe., International Assoc. of Ice 
Cream Manufacturers, Milk Industry Founda- 
tion, National Cheese Institute, National Dairy 
Council, and National Milk Producers Federa- 
tion were present. The American Farm Bureau 
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Federation, National Creameries Assoc., and 
Purebred Dairy Cattle Assoc. also are to be 
ineluded in the new organization. 

A four point program was adopted : 

1. To assemble and evaluate from available 

sources the consumer and professional atti- 

tudes toward dairy products as a basis for 
future nutritional research and promo- 
tional programs. 

. To review the existing scientific data in an 
effort to provide a factual background for 
public information. 

3. To make suggestions to the dairy industry 
for additional needed nutrition research 
to provide facts relative to important areas 
that have not been covered by research 
completed or in progress, these to encom- 
pass all phases of dairy nutrition. 

4. To present to the dairy industry, in non- 
technical terms, authentic facts elicited 
from the research work to be used in publie 
relations and educational work. 

The chairman of the meeting was W. A. 
WeEntTWorTH, The Borden Company, New York. 
The chairman of a committee to work on point 
1 is Russeuu Frost, Research Director of ADA, 
and Zor E. Anperson, National Dairy Council, 
is chairman of the subcommittee to work on 
point 2. The next meeting at which these com- 
mittees will report is scheduled for September. 


Erway Resigns at California 


Joun Erway, Assistant Professor of Dairy 
Industry, Univ. of California, Davis, resigned 
May 1, 1953, to accept a position as industrial 
specialist in the manufacturing section, Ord- 
nance Ammunition Center, Department of the 
Army, Department of Defense, Joliet, Illinois. 

Erway, a lieutenant commander in the Naval 
Reserve, has been on military leave from June 
24, 1951, to March 16, 1953, as Rocket Propel- 
lant Program Officer in the Bureau of Ordnance, 
Navy Department, Washington, D. C. 


E. L. Jack to Tour Europe 


E. L. Jack, Chairman of the Department of 
Dairy Industry, Univ. of California, Davis, one 
of the United States delegates to the XIIIth 
International Dairy Congress at The Hague, 
June 22-26, plans to spend several months trav- 
eling in Europe after the convention. He will 
study processing and marketing cooperatives in 
the Netherlands and Denmark, dairy engineer- 
ing development in Switzerland, and recent ad- 
vances in dairy science in the British Isles. Mrs. 
Jack also will make the trip. They will travel 
in Europe by ear. 


bo 


Jenness Wins Borden Award 


At the annual meeting of the American Chem- 
ical Society in Los Angeles, March 16, RoBert 
JENNESS received the $1,000 Borden award for 
outstanding research in the chemistry of milk. 
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Dr. Jenness’ work has thrown much light on 
changes oceurring during the processing and 
storage of dry milk. At present, his principal 
research is in the study of milk proteins and 
their behavior under the influence of heat. One 
phase of this study has revolved about the 
influence of milk solids in bread. 

A native of Rochester, New Hampshire, Dr. 
Jenness received his B.S. degree from the Univ. 
of New Hampshire, his M.S. from the Univ. of 
Vermont, and his doctor’s degree from the Univ. 
of Minnesota. 


Talbot of Maine to Retire 


Ricuarp F. Tarsor, Extension Specialist, 
College of Agriculture, Univ. of Maine, who 
will soon retire after 30 years of service, was 
presented a check for $1,000, the contribution of 
his many friends among the dairymen of the 
state. The presentation was made at the annual 
Dairymen’s Dinner, March 25, in connection 
with Farm and Home Week. The typed list of 
the names of contributing friends was about 
sixteen feet long — a tribute in itself. 


Industry Leaders Honored in Connecticut 


The sixth annual dairy club breakfast was 
held on April 11 at the Univ. of Connecticut 
with over 250 in attendance. Professor WILLIAM 
Gaunya of the Animal Industries Department 
was toastmaster. Ropsrt BENEDICT, a senior 
majoring in dairy manufacturing and president 
of the elub, presented certificates from the club 
honoring two men from the Connecticut dairy 
industry. As was customary, one award was 
given to a man representing dairy production 
and one to a man representing dairy manufac- 
turing for “meritorious contributions to the 
advancement of the dairy industry in Connecti- 
eut and to collegiate training in dairying at the 
University.” 

The production award went to KENNETH 
Geyer of Wethersfield, general manager of the 
Connecticut Milk Producers’ Assoe., and the 
manufacturing award was presented to Lyman 
Hau of Kensington, a plant operator, who is 
president of the Connecticut Milk Dealers’ 
Assoe. and state senator from the Fifth District. 
Several past recipients of the Honors Certifi- 
cates, as well as many dairy farmers, processors, 
and equipment men, were in attendance. 


Dairy Day at Connecticut 


A program for dairy farmers was held at 
the Univ. of Connecticut on March 18, 1953. 
The speakers, including dairy farmers and dairy 
scientists, emphasized some of the current prob- 
lems of the Northeastern dairy farm. There 
were approximately 275 in attendance. 

Norman Myrick, editor of the American 
Milk Review, spoke on the effects of milk sub- 
stitutes on milk marketing in the Northeast. 
A panel discussion on bulk cooling followed, 
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with E. Smirn, associate county agent from 
Litchfield county, as the chairman. 

WetkKko HoLopaInEN, Hubbardston, Mass., 
diseussed pen stabling and trench silos, and J. C. 
Suaw, of the Univ. of Maryland, concluded 
the program with a talk on acetonemia. 


Idaho Milk Processors Assoc. Holds 
Regional Meetings 


The Idaho Milk Processors Assoc. sponsored 
four regional meetings during April, at Cald- 
well, Twin Falls, Pocatello, and Moscow. The 
speakers were G. C. ANpDERSON, Dairy Exten- 
sion Specialist; W. L. Henprix, president, 
Idaho Dairymen’s Assoc.; Lester HENDRIX, 
Director, Bureau of Dairying; EUGENE SENF- 
EN and Ernest Beat, Bur. of Dairying; A. F. 
Scunemper, Director, Bur. of Animal Industry; 
A. H. JaGes, president, Challenge Cream and 
Butter Assoe.; D. L. Fourt, E. D. McGuasson, 
and H. C. Hansen, Dept. of Dairy Husbandry, 
Univ. of Idaho; and Marion Parrorr, Cald- 
well. Topics discussed were: application of 
quality tests to raw milk; paying for milk on 
other than strictly butterfat basis; reducing 
the cost of production on the dairy farm; 
brucellosis program for Idaho; program to 
eombat dairy substitutes and dairy surplus; 
test variations and their causes. 


H. C. Hansen Honored 


The 27th annual Little International Agri- 
culture Show of the Univ. of Idaho was held 
April 20-25 under the sponsorship of the Dairy 
Science Club. This year’s show was dedicated 
to Henry C. Hansen, who has been with the 
Dairy Husbandry Department for 28 years. 


News from Indiana 


The second annual Dairy Day is to be held 
at Purdue Univ. on July 24, 1953. Exhibits 
will include: temporary silage storage, pasture 
studies, udder palpation and physical measure- 
ments, managed milking, results of winter for- 
age experiments, corn cobs and supplement A 
for dairy cows, and pasture utilization. At this 
meeting, N. J. Vouk, Assoc. Director of the 
Agricultural Experiment Station, will speak on 
“Research as the Frontier of Agriculture,” 
J. W. Green, state veterinarian, will discuss 
“Animal Disease Control as it Affects the Dairy- 
man,” and F, A. Haui, Dept of Veterinary 
Science, will diseuss “Reproductive Problems in 
Dairy Cattle.” 

The Dairy Technology Club of Indianapolis 
celebrated its 17th birthday at its May meeting 
by having the largest attendance (117) in the 
history of the organization. E. H. Parrirt, 
Asst. Exee. Secretary of the Evaporated Milk 
Assoe., who was instrumental in the organiza- 
tion of this club, discussed “In-Place Cleaning 
of Permanent Pipe Lines.” Officers elected for 
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the coming year were: Martin Ko.pyKer, Mu- 
tual Milk Co., Indianapolis, president; RoBert 
Martin, Moseley Lab., Indianapolis, vice-presi- 
dent; Ropert Moserr, Borden Co., Indianapolis, 
treasurer; and F. J. Baset, Purdue Univ., 
secretary. 

R. A. Larson, Exee. Secretary of the Indiana 
Dairy Products Assoc. has resigned, effective 
July 1, and has accepted a position with an 
insurance company in Indianapolis. 

Sixty-eight ice cream companies in Indiana 
submitted samples for analysis and scoring at 
the Ice Cream Institute held at Purdue Univ. 
on April 23. Group participation in judging 
has been one of the highlights of this annual 
meeting. The University furnished each com- 
pany the following information on their sam- 
ples: total bacterial count, coliform count, total 
solids and fat content. Official ice cream judge 
at the Institute was T. H. Harrison of the Univ. 
of Tennessee. 


Ph.D. Theses 


Norman Porter and JosepH E. EpMUNDSON 
received their doctorates in Dairy Bacteriology 
at Iowa State College in March. Their respee- 
tive thesis titles were: “Role of calcium and 
related ions in proliferation of lactic strepto- 
coceus bacteriophage” and “Decarboxylase ac- 
tivity of Pseudomonas species found in dairy 
products.” 

James B. Mickie has completed work for 
his doctorate at Michigan State College. His 
thesis topic was “The effect of storage upon 
shrinkage and the nitrogen distribution in ice 
cream.” 

Luis R. Brenes has completed the require- 
ments for his degree at the Univ. of Minnesota. 
The subject of his thesis was “Economie aspects 
of roughage production and conservation in 
Puerto Rico.” 


Wainess Forms Consultant Service 


Haroitp Chief Sanitary Officer of 
the Chicago Health Department, has resigned 
to enter private practice as a milk and food 
consultant at 228 North LaSalle Street, Chicago. 
Mr. Wainess, who was associated with the U. S. 
Public Health Service prior to joining the 
Chicago Health Department, is a graduate of 
Purdue University and received his Master’s 
degree in Bacteriology from Brooklyn College. 


French Develop New Method of 
Packaging Milk 


According to a news note from a Winston- 
Salem, North Carolina, newspaper, two French 
engineers and a chemist have developed a 
method for processing milk that will cut pack- 
aging costs of liquid milk from 5.16 franes to 
1 frane a quart. By this system the milk is 
first chilled to 5° C., after which it is applied 
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as a thin film over the surface of a revolving 
cylinder refrigerated on the inside. A knife 
blade serapes off the quickly-frozen milk in a 
snow-like powder which then is compressed 
into cubes and wrapped in paper parchment. 
The inventors claim the quick freezing pre- 
serves all the fresh properties of the milk and 
the product will keep longer than ordinary 
milk. 


Ralston Purina Company Fellowships 


In order to help train leaders needed in the 
scientific fields of livestock and poultry pro- 
duction, the Ralston Purina Co. awards each 
year seven research fellowships of $1,560 each. 
Of these seven, two are given to candidates 
interested in dairy husbandry. The winners in 
this field for 1953-54 are WaLter E. C. Moors, 
who is doing graduate work at the Univ. of 
Wisconsin, and Harotp A. Ramsey, at the Univ. 
of North Carolina. 


Plate Type Heat Exchanger for 
Small Operations 


A new, low-eapacity, plate type heat ex- 
changer has been announced by the Cherry-Bur- 
rell Corp. The model can be used for the con- 
tinuous heating or cooling of such products as 
raw or pasteurized milk, cream, and ice cream 
mix. 

An important feature of the press is the fact 
that the stainless steel plates used with it are 
the same as those provided for this company’s 
standard model heat exchanger. Therefore, when 
the capacity must be increased beyond the limits 
of this press, only the press need be replaced. 
The plates have a surface of many knobs for 
creating turbulence and thereby rapid heat 
transfer. Each plate is made of stainless steel, 
stamped out of one piece, with no welds or 
corners. 

A maximum of 30 plates can be used with 
this press when there are no intermediate ter- 
minals, and as many as 19 plates when an inter- 
mediate terminal is required. Overall length is 
less than 3 feet; height is less than 5 feet. 


Herman to Leave Univ. of Missouri 


H. A. Herman, Professor of Dairy Hus- 
bandry at the Univ. of Missouri, Columbia, has 
been appointed Executive Secretary of the Na- 
tional Assoc. of Artificial Breeders. This posi- 
tion was created as a result of the tremendous 
expansion in the use of artificial insemination 
to improve dairy cattle. In 1939 there were 
seven breeding associations in existence and 
7,539 cows were enrolled. By the end of 1952 
there were 1,648 associations involving nearly 
five million milk cows (about 20 per cent of 
the nation’s total). 

For the past. 23 years Dr. Herman has served 
as teacher, research worker, and lecturer on 
problems dealing with dairy cattle breeding, 
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artificial insemination, and dairy herd manage- 
ment. With a strong interest in animal physi- 
ology and geneties, he has made many contri- 
butions to the field of dairy research. 

Dr. Herman will continue to live in Columbia, 
where the offices of N.A.A.B. will be located. 


This Urge for More Research on Butterfat 
A Guest Editorial 


In recent months as we encounter some of our 
current dairy problems we are often told that 
our most urgent need is for more research on 
butterfat. Actually is this our most urgent 
need? Is the future of our dairy industry de- 
pendent on such research? I doubt it. 

Suppose research might prove beyond any 
doubt that milk fat is vastly superior to some 
vegetable fat. Then what would we do? Sup- 
pose it was proved that 
milk fat was inferior. 
This is so remote a pos- 
sibility that I eannot be 
worried. But what would 
we do? Suppose the fats 
were found to be essen- 
tially equal. What would 
we do? 

I conjecture that our 
dairy industry would do 
about the same thing in 
any of these eventuali- 
ties that might arise. 
Hence, I cannot per- 
ceive that such research 
could be too important 
in dictating the steps 
ahead. I am extremely proud of the fact that 
our milk proteins are unequalled in their nutri- 
tive values; milk minerals are in a class by 
themselves; our milk is the best food source of 
needed vitamins; the milk fat bestows on our 
products that fine taste that has never been 
duplicated elsewhere. 

And I am selfish enough to wish we also had 
incontestable proof of the nutritive superiority 
of our milk fat but in the absence of such proof 
I refuse to resign myself to any notion our 
ease is futile. We are not even materially handi- 
capped. 

After all, we should not insinuate that our 
research workers to date have been remiss in 
not providing us with such facts as we would 
desire regarding milk fat. The field has not 
been ignored. These research workers have 
already provided our industry with more valu- 
able facts about our products than any other 
industry ever enjoyed. 

The most urgent need of the industry is to 
make effective use of the facts we already have. 

Earl Weaver, Head 
Dairy Department 
Michigan State College 
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Prepared in cooperation with the 
International Association of Iee Cream Manufacturers 
and the Milk Industry Foundation 


ANIMAL DISEASES 


W. D. POUNDEN, SECTION EDITOR 


389. Tests with insecticidal formulations for 
the destruction of cattle grubs. I. H. Roserrs, 
J. A. Lorgren, and W. L. Bernor, S. D. Agr. 
Expt. Sta., Brookings. J. Econ. Entomol., 45, 
6: 909-913. Dee., 1952. 

Some insecticide preparations were evaluated 
for control of grubs (Hypoderma bovis) larvae 
in backs of Hereford calves. Liquid insecticides 
were poured at the rate of 500 ce. on the back 
of each animal, then brushed vigorously onto the 
infested areas by means of a stiff bristle brush. 
One preparation was applied to the infested 
areas as an aerosol for either 60 or 90 see. 

Aerosol bomb treatment was unsatisfactory ; 
1 min. of application dispensed 180 mg. of 
rotenone and 720 mg. of cyclonene. Washes 
containing either CS-708, methoxychlor, toxa- 
phene, or ryania were no better. Piperonyl 
butoxide and pyrethrins combined with rotenone 
did not add to its effectiveness. Sodium tri- 
polyphosphate was no better than soap, used 
in rotenone wash. Rotenone formulations were 
the most effective insecticides against grubs. 

E. H. Fisher 


390. Cattle lice control by clipping. N. N. 
ALLEN and R. J. Dicks, Univ. of Wis., Mad- 
ison. J. Econ. Entomol., 45, 6: 970-973. Dee., 
1952. 

Control of the chewing louse (Bovicola bovis) 
associated with clipping of heifer dairy cattle 
was studied. An electric clipper with a lower 
blade of 0.09-in. thickness was used. Louse pop- 
ulations increased rapidly in late Dee. and 
reached a peak by early Feb., then gradually 
declined to comparative absence by early May. 
Heifers with long, coarse hair tended to show 
heaviest infestations. An initial clipping in late 
fall or early winter and a second one in early 
Feb. should control chewing lice in Wis. This 
also helps control the sucking louse (Solenopotes 
capillatus), but not as effectively. Animals 
clipped on coldest days showed no ill effects. 

E. H. Fisher 


391. Sensitivity studies with repeated intra- 
dermal johnin tests in cattle naturally infected 
with Mycobacterium paratuberculosis (Johne’s 


disease). D. Sixes, Tenn. Agr. Expt. Sta., 
Knoxville. Am. J. Vet. Research, 14, 50: 12- 
15. Jan., 1953. 


Tests were made on 8 naturally infected 
Jersey cows and 1 uninfected control cow to 
check the response to intradermal johnin in- 
jections at intervals of 14, 16, 18, and 20 wk. 
when the same injection site is used. The re- 
spective positive tests were 28, 35, 46, and 65% 
on the infected cows. The control cow did not 
react to any of the tests. All injection sites on 
the infected cows were positive on the original 
tests. If repeated tests are to be made with 
johnin, at least 20 wk. must elapse between test- 
ing with the same site; a new testing site is pre- 
ferred for each test. When properly used, the 
intradermal johnin test is an efficient one to de- 
tect sensitivity to Mycobacterium tuberculosis 
infection in cattle. E. W. Swanson 


392. Vaccination for bovine leptospirosis. C. 
J. York and J. A. Baker, Cornell Univ., 
Ithaca, N. Y. Am. J. Vet. Research, 14, 50: 
5-8. Jan., 1953. 


Frequent recognition of bovine leptosirosis 
in many different states and in Canada and a 
survey by blood test in New York state indicate 
that the disease is fairly widespread. It is 
easily spread by infected urine from carriers 
and thus may be disseminated through auctions, 
fairs, feedlots, and other means. In clinically 
affected herds 50% of the animals show definite 
illness and 5% of older animals and 25% of 
younger animals die. Abortion rates as high as 
25% may be produced. A vaccine was needed 
for protection of exposed herds and to prevent 
losses following early diagnosis within herds. 
A strain of leptospira which had been grown on 
eggs since 1947 was used for vaccine produc- 
tion. Infected chorioallantoic fluid from in- 
cubated eggs was collected and centrifuged. 
The supernatant fluid was treated with formalin 
or the organisms were destroyed by freezing 
and thawing. Both treatments resulted in sat- 
isfactory vaccines. The vaccines, tested on 
calves and guinea pigs, resulted in blood anti- 
bodies and protection against leptospira in- 
oculation 2 to 6 wk. after vaccination. Although 
the stability of the vaccine has not been de- 
termined, it should be serviceable in stopping 
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spread of infection within a herd and protecting 
exposed herds. E. W. Swanson 


DAIRY CHEMISTRY 
H. H. SOMMER, SECTION EDITOR 


393. Palatable protein products from whey. 
A. H. W. Aven and 8S. G. WIecHERS (assignors 
to de Nederlandsche Centrale Organisatie 
Voor Toegepast-Natuurwetenschappelijk On- 
derzoek). U. S. Patent 2,631,100. 13 claims. 
Mar. 10, 1953. Official Gaz. U. S. Pat. Office, 
668, 2: 492. 1953. 

The inorganic salts of whey are removed by 
electrodialysis at a constant pH. A reduction 
in the ash content to the extent of at least 80% 
is claimed. R. Whitaker 


394. Value of nitrogen for stxbilizing re- 
duced ascorbic acid in milk. A. D. Ho_mgs, 
Mass. Agr. Expt. Sta., Amherst. Food Tech- 
nol., 7, 3: 136-137. 1953. 

Twenty-five samples of freshly pasteurized, 
cooled milk aerated with nitrogen gas for 15 
min., then stored in a dark refrigerator at 10° 
C., lost about 20% of the reduced ascorbic 
acid content during 48 hr. storage, as compared 
with a 60% loss for the control samples. After 
96 hr. storage, the total loss of reduced ascorbic 
acid was 70% for the nitrogen-treated milk 
and 73% for the control samples. 

E. R. Garrison 


DAIRY ENGINEERING 


Cc. W. HALL, SECTION EDITOR 


395. Facts about cold sterilization. I. W. M. 
Urpatx, Researeh Lab., Swift and Co., Chi- 
eago. Food Eng., 25, 2: 45, 46, 204-208. Feb., 
1953. 

Cold sterilization through ionizing radiations 
suggests many possibilities in the food industry. 
Changes oceur in the flavor of many foods but 
there are indications that this obstacle may be 
overcome. Although the technique is relatively 
expensive, it appears economical for certain 
products. Of the various radiations, electron 
beam and X-rays seem to be the only members 
of the ionizing group which are likely to apply 
to food sterilization. 

Generating equipment for producing electron 
acceleration is based on electrostatic attraction 
between the electrons and a charged member of 
the equipment. For food sterilization, velocities 
are at least 500,000 electron volts and more 
often over 1,000,000. The amount of energy 
absorbed is also a factor. There are several 
types of equipment for producing electron 
beams. The Van de Graff generator produces 
an uninterrupted beam of electrons. Voltages 
up to 10,000,000 have been obtained and a com- 
mercial unit is already available to food proce- 
essors. The Resonant Transformer equipment 
is similar to X-ray but without the usual target 
in the X-ray tube. It is relatively small and 
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completely enclosed. The Capacitron utilizes 
electrical condensers to build high voltages. The 
electron beam is intermittent and short but may 
have a magnitude of several million volts. 

Radioactive materials also produce electron 
beams and with fissionable products available 
can be considered for use in treating foods. 
Since there is uncertainty about the costs of the 
products, they may not compete with acceler- 
ating equipment. The use of X-rays emitted 
from fission products is also a possibility. This 
should be much cheaper than treatment with 
man-made X-ray generating equipment. 

T. J. Claydon 


396. Facts about cold sterilization. II. W. M. 
Urpain, Research Lab., Swift and Co., Chi- 
eago. Food Eng., 25, 3: 77, 78, 131, 132. Mar., 
1953. 

Investigations using the Van de Graff gen- 
erator and the Capacitron have shown that veg- 
etative bacteria are more easily destroyed than 
spore formers. It is estimated that complete 
sterilization requires 2,000,000 rep. (Roentgen 
equivalent physical). Enzyme destruction re- 
quires about 5 times this amount. Various ex- 
periments have shown that ionizing radiations 
usually cause some changes in flavor and color 
of food. These obstacles will have to be over- 
come before such processing can become wide- 
spread. Some changes occur also in proteins, 
fats, and vitamins. Although there is little 
positive information on the wholesomeness of 
irradiated foods, there is no basis for the be- 
lief that radioactivity is produced in the prod- 
ucts through irradiations of the type diseussed. 
There should be no serious safety problem in 
handling radioactive isotopes. Protection is 
easier when generators are used. 

It is estimated that processing hams by fission 
irradiation would cost from 3.1¢ to 7.7¢ per lb., 
depending on whether fission products cost 20¢ 
per curie or $2 per curie. It would cost about 
1.7¢ per lb. to process peas with 20¢ fission 
products. With the Van de Graff generator pro- 
cessing hams costs about 7.5¢ per lb. With 
higher capacity generators the cost would be 
1.5¢ per lb. Capital investment necessary will 
range from $80,000 to over $3,000,000, depend- 
ing on type and size. T. J. Claydon 


397. Effect of processing conditions on or- 
ganoleptic changes in foodstuffs sterilized with 
high intensity electrons. W. Huser, A. 
Brascn, and A. Wary, Electronized Chem- 
icals Corp., Brooklyn, N. Y. Food Teehnol., 7, 
3: 109-115. 1953. 

Methods of sterilizing raw and processed 
foods with penetrating, ionizing radiation with- 
out causing detrimental flavor, color, or physical 
changes in the product were investigated. The 
processing techniques described include irradi- 
ation in the frozen state, irradiation in the ab- 
sence of oxygen, and irradiation in the presence 
of radical acceptors. 
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It was possible to obtain a sterile milk with 
only a slight cooked flavor by heating to 73.5° 
C. for 30 see., followed within 10 min. by ir- 
radiation with 50,000 rep. In the process 30 g. 
of raw whole milk in a can was heated to the 
desired temperature, then immediately immersed 
in ice water and irradiated on crushed ice with- 
in 10 min. after heating. Heating just prior 
to irradiation was considerably more effective 
than heating after irradiation. 

E. R. Garrison 


398. Speeds whey handling. Food Eng. Staff. 
Food Eng., 25, 3: 96, 196. Mar., 1953. 

The Lake-to-Lake Dairy Coop. at Kiel, Wis., 
moves 125 T. of whey daily through an under- 
ground pipeline to the nearby condensery. Whey 
from the cheese vats is pumped into a storage 
tank from which it is continuously discharged 
to separators. The fat free whey is cooled in 
a plate unit and dropped into a 150 ft. long 
glass pipeline that runs through an under- 
ground tunnel to the condensery. 

T. J. Claydon 


399. Advantages of air cooled condensers 
over wet condensers. 8S. CHARLES SEGAL, Kam- 
er Trenton Company, Trenton, N. J. Ice and 
Refrig., 124, 4: 52. Apr., 1953. ' 
Improvement in design of air cooled con- 
densers has led to the development of a con- 
denser set at one side of the compressor chassis 
and about 12 to 18 in. above the floor. A direct 
motor drive to an air cireulating fan is em- 
ployed on condensers from 34 to 10 hp. Above 
10 hp., belt driven fans are used at lower speeds, 
keeping down noise. This departure removes 
load from compresser motor and gives quieter 
operation than do the chassis-mounted con- 
densers. L. M. Dorsey 


400. Blower coil design and selection for 
proper humidity control. D. D. Wie, Re- 
frigeration Engineering, Ine., Los Angeles. 
Ice and Refrig., 124, 4: 47. Apr., 1953. 
Moisture appearing as condensate or frost on 
cooling surfaces may be supplied to the space 
by (1) evaporation from exposed surfaces of 
moist product, (2) infiltration or leakage of 
humid air from the surrounding space, and (3) 
occasionally, by rehumidification with water or 
steam. Coil design calls for a large surface 
area obtained by fin construction with a result- 
ing minimum of pipe surface to control the 
humidity level. With fin construction and a 
temperature difference of 10° F. between re- 
frigerant and air, the temperature of the finned 
surface will be about 2° F. above the refrigerant 
temperature but with the adequate surface 
exposure presented by the fins the air will be 
cooled to within 1° F. of that temperature. An 
air movement of 1200 cfm. per ton is adequate. 
Water defrosting is commonly used on blower 
units below freezing temperature. Ceiling units 
are perfected to such an extent that the duct 
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system can be eliminated. Ceiling units are 
preferable to floor units because the space saved 
may be used for stored products. 

L. M. Dorsey 


401. Defrosting tank for confection molds. 
A. FrrepMan (assignor to Joe Lowe Corp.). 
U. S. Patent 2,632,453. 6 claims. Mar. 24, 
1953. Official Gaz. U. S. Pat. Office, 668, 4: 
1004. 1953. 

A device is described for defrosting confec- 
tion molds. A container into which a mold will 
fit is mounted on a tank in such a way that it 
will slide down into the liquid when the mold 
is placed in it. R. Whitaker 


402. Cups for frozen pops. R. H. SuEsKIND. 
U. S. Patent 2,632,708. 4 claims. Mar. 24, 
1953. Official Gaz. U. S. Pat. Office, 668, 4: 
1075. 1953. 

An edible rectangular-shaped cup or holder 
for serving frozen novelties on a stick is de- 
seribed. The novelty is inserted with the stick 
through a slit or hole in the bottom of the 
holder. The top .edge of the holder is flared 
outward to act.as.a’trough to catch any drip. 
The holder is baked from:a dough of the cake 
type used for ice cream cones. R. Whitaker . 


403. Mold for frozen confections. J. B. 
Myers. U. S. Patent 2,633,812. 1 claim. Apr. 
7, 1953. Official Gaz. U. S. Pat. Office, 669, 1: 
130. 1953. 

A hand operated, easily disassembled mold 
for making a cylindrically shaped ice cream 
novelty with a core of nuts, fruits, jelly, or 
other filling material. R. Whitaker 


404. Ice cream scoop. F. R. Cuester. U. S. 
Patent 2,633,814. 6 claims. Apr. 7, 1953. 
Official Gaz. U. S. Pat. Office, 669, 1: 131. 
1953. 

A scoop for dishing ice cream into individual 
sized hemi-spherical shaped portions. Two thin 
blades shaped to the contour of the inside of 
the bowl are caused to oscillate within the bowl 
by pressure on two bent shafts, attached to the 
blades and extending up through the handle 
of the dipper. R. Whitaker 


405. Milking machinery. W. R. Roop. U.S. 
Patent 2,631,566. 7 claims. Mar. 17, 1953. 
Official Gaz. U. S. Pat. Office, 668, 3: 688. 
1953. 

A rectangular-shaped closed tank on wheels 
for cooling and holding freshly drawn milk un- 
der reduced pressure. Several surface cooler 
units inside the tank cool the milk from in- 
dividual cows as it is delivered from the milk- 
ing-machine. The cooled milk collects beneath 
each cooling unit in a pail suspended from a 
seale, thus permitting a record to be kept of the 
weight. A drain valve in each pail is operated 
from outside the tank, and the weighed milk 
flows down and collects in bulk in the tank. The 
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tank ean be rolled on a truck and taken to the 
milk plant for processing. By maintaining the 
tank under vacuum, the milk is not permitted 
to come in contact with air. R. Whitaker 


406. Valve structure for semisolid products. 
M. C. Luterick (assignor to Arden Farms 
Co.). U. S. Patent 2,629,577. 2 claims. Feb. 
24, 1953. Official Gaz. U. S. Pat. Office, 667, 
4: 980. 1953. 

Description is given of a packingless sleeve- 
type valve of sanitary construction for rapidly 
discharging soft ice cream from a freezer or 
whipping machine designed to soften hard ice 
cream. R. Whitaker 


407. Grinding tool for homogenizing machine 
valves. J. J. Fiynn. U. S. Patent 2,631,416. 
5 elaims. Mar. 17, 1953. Official Gaz. U. S. 
Pat. Office, 668, 3: 645. 1953. 

A tool designed especially for rapidly and 
easily grinding the inlet and exhaust valves of 
homogenizers. R. Whitaker 


408. Refrigerating shipping container for 
frozen foods. D. L. Feigensaum (assignor to 
Little America Frozen Foods, Ine.). U.S. Pat- 
ent 2,631,439. 5 elaims. Mar. 17, 1953. Official 
Gaz. U. S. Pat. Office, 668, 3: 652. 1953. 

A container consisting of a box with a layer 
of insulation on the top and bottom has a per- 
forated tray for holding dry ice. The frozen 
food is packed in the space between the tray 
and the lower layer of insulation. 

R. Whitaker 


409. Machine for freezing packaged products. 
I. H. Potk. U. S. Patent 2,631,440. 21 claims. 
Mar. 17, 1953. Official Gaz. U. S. Pat. Office, 
668, 3, 652. 1953. 

Flat sided cartons of ice cream and other 
foods may be frozen hard by passing through 
this machine. The movement is from top to bot- 
tom, the cartons being pressed between two 
freezing walls. The bottom layer of packages 
drops down below the freezing walls and is 
conveyed away on an endless belt. 

R. Whitaker 


410. Ice cream scoop. B. F. Lawrence and 
E. KE. Lawrence. U. S. Patent 2,631,551. 3 
claims. Mar. 17, 1953. Official Gaz. U. S. 
Pat. Office, 668, 3: 684. 1953. 

A bowl-shaped ice cream scoop has a scraper 
blade attached to a shaft in the center of the 
bowl. A set of bevel gears causes the blade to 
rotate when the shaft inside the handle is re- 
volved. R. Whitaker 


411. Device for stabilizing and homogenizing 
liquid mixtures. S. H. B. ZacHARIASSEN (as- 
signor to Aktiebolaget Separator). U. S. Pat- 
ent 2,634,109. 2 claims. Apr. 7, 1953. Official 
Gaz. U. S. Pat. Office, 669, 1: 216. 1953. 
Liquids, such as milk and cream, to be homog- 
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enized are forced under pressures between 180 
and 375 p.s.i. tangentially into a circular 
shaped chamber or cyclone and discharged with 
a rapid swirling motion through an outlet nozzle 
located in the center of the bottom. The liquid 
then enters a whirl chamber where homogeniza- 
tion or emulsification takes place as a result of 
the high internal friction between the incoming 
and outgoing liquid. The product leaves the 
whirl chamber in a direction parallel but op- 
posite to the inlet direction, through an outlet 
on the side. The space relationship between the 
eyelone and whirl chamber is adjustable. 
R. Whitaker 


412. Milk cooling arrangement. C. A. THom- 
AS (assignor to Babson Bros. Co.). U. S. Pat- 
ent 2,634,187. 7 claims. Apr. 7, 1953. Official 
Gaz. U. S. Pat. Office, 669, 1: 239. 1953. 

A ean of milk to be cooled is admitted to a 
eabinet through a door which is hinged at the 
bottom and opens downward and outward. The 
door swings upward and inward forcing the can 
to travel through the cabinet on a slight in- 
cline toward the exit door, which also opens 
outward and downward. A spray pipe of chilled 
water provides a curtain of cooling water which 
flows over the cans as they advance through the 
cabinet. R. Whitaker 


413. Transferring device for butter bars and 
similar products. R. W. Ciauss (assignor to 
Breakstone Bros., Inc.). U. S. Patent 2,634,- 
852. 14 elaims. Apr. 14, 1953. Official Gaz. U. 
S. Pat. Office, 669, 2: 488. 1953. 

A device for continuously moving, without 
distortion, prints of butter of relatively soft 
consistency from the cutter to the wrapping 
machine. R. Whitaker 


414. Expansile cover for milk cans. R. A. 
GRENFELL. U. S. Patent 2,634,881. 3 claims. 
Apr. 14, 1953. Official Gaz. U. S. Pat. Office, 
669, 2: 495. 1953. 

A milk can cover made of elastic material 
which tightly fills the neck of the ean as it is 
expanded by means of a screw and hand wheel. 

R. Whitaker 


415. Paper container holder. EK. O. Baker. 
U. S. Patent 2,635,000. 5 claims. Apr. 14, 1953. 
Official Gaz. U. S. Pat. Office, 669, 2: 531. 1953. 
A holder which facilitates handling and pour- 
ing milk from a Pure-pak type of paper con- 
tainer consists of a bow-shaped handle attached 
at the lower end to a square frame which en- 
cireles the middle of the container and to a 
hook-shaped arrangement on the upper end 
which engages the corners of the top of the con- 
tainer. R. Whitaker 


416. Natural cheese package. EK. E. ELDREDGE 
(assignor to The Borden Company). U. S. 
Patent 2,635,049. 2 claims. Apr. 14, 1953. 
Official Gaz. U. S. Pat. Office, 669, 2: 544. 1953. 
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A moisture- and gas-impervious oil-proof 
wrapper for block form cheese. To effect a com- 
plete seal, the creases at both ends where the 
wrapper overlaps are filled with a free-flowing 
oil. R. Whitaker 


417. Method of producing concentrated milk 
products. H. E. Orrine and C. K. Ortman 
(assignors to M. & R. Dietetic Laboratories, 
Inec.). U. S. Patent 2,633,424. 6 claims. Mar. 
31, 1953. Official Gaz. U. S. Pat. Office, 668, 
5: 1365. 1953. 

Skimmilk, containing 20 to 80% whey, and 
sugar in an amount equal to 75-80% of the 
total milk-solids-not-fat, is concentrated under 
vacuum to 65-73% total solids. After cooling, 
the lactose is allowed to crystallize and is re- 
moved to yield a milk product with reduced 
lactose content. R. Whitaker 


DAIRY PLANT MANAGEMENT 
AND ECONOMICS 


L. C. THOMSEN, SECTION EDITOR 


418. Benefits of time and motion studies in 
ice cream plant operations. A. H. Bayer, F. M. 
Sxetton, and A. Martone. General Ice 
Cream Corp., Schenectady, N. Y. Ice Cream 
Trade J., 49, 3: 32, 34. Mar., 1953. 

Work simplification is defined as the or- 
ganized application of common sense to find 
easier and better ways of doing work. It re- 
quires a study of time and motion. A slogan 
has been used by this company to alert its em- 
ployees to question everything done by men 
and machines. It is, “There is always a better 
way; look for it, find it, and use it.” By main- 
taining a questioning attitude and having an 
open mind, anyone can study and make im- 
provements if he has the time and opportunity 
to do so. Flow process charts are made of each 
job to assist in finding ways to improve the op- 
erations. By use of these tools it has been 
possible to increase production per man hour 
and to make jobs easier. W. H. Martin 


419. Strategic plant expansion wins ad- 
vanced-unit advantages. A. V. GEMMILL, Assoc. 
Ed., Food Engineering. Food Eng., 25, 3: 64, 
65, 130, 131. Mar., 1953. 

For producing packaged goods and novelties, 
the Pioneer Ice Cream Div. of The Borden Co. 
at Paterson, N. J., installed the latest labor 
saving and quality-protecting equipment. The 
sandwich operation employs an Empire Sand- 
wich-Matie unit, which dispenses continuous 
rows of wafers on a sanitary belt. The wafers 
are covered with a continuous ribbon of ice 
cream from a Vogt freezer, and another row of 
wafers is deposited on top. Sandwiches are 
automatically wrapped in a Lynch Morpae 
wrapper, hand packed in wire baskets, and fed 
into a quick freezing unit. From 300 to 400 
doz. sandwiches per hr. are produced by 1 
man and 3 women. The quick freezing unit ac- 
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commodates various sized packages and op- 
erates on a cycle system with a capacity of 
425-450 gal./hr. 

The stick novelty operation utilizes a Danish 
machine having a table with pockets rotating in 
circulating brine at —30° to —40°F. The 
unit receives soft ice cream from the freezer, 
inserts sticks, freezes, chocolate coats, and bags 
the novelties in an automatic operation. Pro- 
duction rate is 300 doz./hr. with 1 man and 2 
women. Provision is made for easy cleaning 
through an umbrella-like frame which hoists 
the table from the brine tank and lowers it 
against the wall where it is readily accessible. 
Other equipment includes automatic cup- and 
pint-filling machines and Vitafreze Popsicle 
equipment. T. J. Claydon 


420. Report on bulk handling. T. NEL- 
son, Ore. State College, Corvallis. Milk Plant 
Monthly, 42, 3: 23-24. Mar., 1953. 

Milk cans, can cooling equipment, and sur- 
face coolers are replaced by insulated farm 
tanks and the refrigeration system when farm- 
ers change to the tank system. Farm tanks in- 
stalled in Oregon range in size from 100 to 
1,000 gal. The cost of these tanks installed, in- 
cluding the refrigeration systems, varies from 
$1,750 for the 100-gal. tank to $5,574 for a 
1,000-gal. tank. Comparative annual costs to 
the farmer show that for the 10 cow herd it 
costs $103 per year more to handle milk in 
cans than it does in tanks. It costs $270 more 
for 18 cows, $585 more for 35 cows, and $1,681 
for 100 cows. 

The milk marketing organizations operating 
tank routes reported a saving in transportation 
of 11 to 15 cents per ewt. for the 1,200-1,700 gal. 
tank trucks. These trucks traveled from 42 to 
80 miles for each route. The average distance 
traveled is 62.3 miles with an average of 6.5 
stops. Organizations using 2,100 and 2,500 gal. 
tank trucks reported a saving of 18 to 20¢ 
per ewt. These trucks traveled 58 to 110 miles 
or an average of 77 miles. The number of stops 
varied from 8 to 13. Costs of receiving milk 
delivered in cans varied from 2.1 to 4.8¢ per 
ewt., depending on the size of the receiving op- 
eration. The savings in favor of tanks varied 
from a little less than 2¢ to more than 4¢ per 
ewt. C. J. Babeock 


421. Bulk Handling. A. C. Wooprurr, Mo- 
jonnier Bros. Ce., Chicago. Milk Plant Month- 
ly, 42, 3: 18-20. Mar., 1953. 

Bulk milk handling systems now are widely 
used in more than 15 states. Reduced handling 
and labor costs and improved milk quality are 
important phases of this system. Many industry 
men foresee a complete conversion to bulk 
handling in some markets within the next few 
years. Producers like the bulk system because: 
(1) The milking chore is greatly eased and 
heavy can lifting is eliminated; (2) total man- 
hours required for the milking process are 
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sharply reduced; (3) many producers report 
improvement in butterfat tests; and (4) most 
producers prefer to sell milk in their own milk 
houses and receive payment for all the milk and 
fat produced. Both producers and processors 
find that over-all milk quality is improved. 
Bacteria counts are lowered. Two additional 
important advantages for the processor are: 
(1) substantial savings in labor, power, and 
equipment compared with the can receiving 
methods and (2) added savings in refrigeration 
eosts since milk is received much colder. A 
table is presented showing reduced bacteria 
counts reported for bulk handling system. 
C. J. Babeock 


422. Pigmentation of latex paints. L. A. 
Me.sHermer and W. H. Hosack, Caleo. Chem. 
Div., American Cyanamid Co., Bound Brook, 
N. J. Ind. Eng. Chem., 45: 717-725. 1953. 

This is one of ten papers of a symposium on 
emulsion paints. The use of casein in this type 
of paint is reviewed. Casein is an excellent 
dispersant for extenders and inorganic pig- 
ments. It improves the dispersion properties of 
the water phase and functions as a stabilizer, 
thickener, and protective colloid. 

B. H. Webb 


423. Up receiving-room efficiency. C. W. 
Hat, Mich. State College, East Lansing. Food 
Eng., 25, 4: 66-68, 184, 186, 188, 190. Apr., 
1953. 

In studying dairy plant receiving-room ef- 
ficiency time and cost analyses involved size of 
erew, size and kind of equipment, including 
weigh and receiving tanks, conveyor systems, 
and ean washers. It was found that the dump- 
ing rate of cans was the controlling factor in 
receiving operations. Factors affecting the 
dumping rate included the number of cans per 
producer, the dumping procedure used, and 
the adequacy of receiving room equipment. 

T. J. Claydon 


424. Maintenance economies in retail deliv- 
eries. Martin L. Orner, A. E. Friedgen, Inc., 
New York City. Milk Dealer, 42, 6: 41, 56-60. 
Mar., 1953. 

Most of the expenses in connection with a 
retail delivery setup are incurred while the 
vehicle is away from the dairy. Some of the 
major factors are: (1) Excessive gasoline con- 
sumption. With a truck operating 50 miles per 
day, a difference of 3 miles per gal. of gasoline 
ean mean a difference of $70 per yr. in vehicle 
gasoline cost. (2) The cost of lubricating oil 
as compared to total vehicle cost is relatively 
small. (3) Maintenance labor cost is in all 
probability the outstanding item of truck ex- 
pense. Maintaining the fleet is just as impor- 
tant as the sales, production, and office depart- 
ments. (4) Tire cost ean be a major factor. The 
difference in yearly cost per truck on a 50- 
miles-a-day route can be as much as $68, de- 
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pending on whether the tires last for 10,000 or 
30,000 miles. (5) Vehicle replacement. The 
major factor to be considered here is obsoles- 
eenece. Management should have a monthly 
report of daily cost figures to compare each 
vehicle or each group with its record for the 
previous months or the same months a year 
ago to see the upward or downward trend of 
eost. A dollar saved in delivery expenses may 
be the equivalent, as far as net profits are con- 
cerned, of adding $30 to $50 additional sales. 
C. J. Babeock 


425. Integration of homogenizers and clar- 
ifiers into HTST systems. H. L. Mirren, Jr. 
and D. C. Roanen, The Creamery Package 
Mfg. Co., Fort Atkinson, Wis. Milk Dealer, 
42, 6: 42, 43, 116-117. Mar., 1953. 

To properly integrate the homogenizer into 
the HTST system, 3 important considerations 
must be observed: (1) The homogenizer is a 
positive pump. Its capacity must be synchron- 
ized carefully to the capacity of the system or 
some by-pass or other flow regulator must be 
installed to prevent interference. (2) Milk 
temperature should be at least 120° F. to as- 
sure that all the fat is liquid. (3) Milk must be 
pasteurized prior to homogenization or im- 
mediately afterward if lipolysis is to be pre- 
vented. The milk may be clarified hot or cold. 
Diagrams are presented showing typical loca- 
tions of homogenizers and clarifiers. They can 
be integrated into the HTST system easily and 
effectively, but it must be done in such a way 
that interference with the operation of the basic 
unit is prevented. C. J. Babeock 


426. Cutting operating costs. G. A. Bevans. 
Milk Dealer, 42, 6: 50-52. Mar., 1953. 

To net a fair profit, the milk dealer must 
eliminate unproductive time at every point in 
his operation. One point where such time oec- 
curs is at the window when the day’s receipts 
are checked in. This method of handling the 
routeman’s cash costs the dealer in three ways: 
salaries for personnel doing the checking; paid 
time of the routemen while they wait; lost sales 
which might have been made in the time lost. 
A means of reducing this cost is the use of 
especially adapted standard safes. If the manu- 
facturer supplies his routemen with the change 
they will need during the day, two safes are re- 
quired, but if they supply their own change, 
only one safe is needed. C. J. Babeock 


427. Advanced plant styling. Anonymous. 
Iee Cream Trade J., 49, 4: 30-32, 122. Apr., 
1953. 

The Country Club Ice Cream Co. plant at 
Paterson, N. J., has many innovations aimed at 
economy of operation and efficiency of the work- 
ers. Radiant heating in the production room; 
construction design so that the entire manufac- 
turing operation can be seen at a glance by the 
management; machines on casters for easy 
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mobility; placement of machines to allow for 
economy of movement by workers; and double- 
decked hardening rooms are a few of the fea- 
tures in the new plant. Provision has been 
made for expansion to allow for 200% more 
production equipment without having to add 
to the actual floor space. The radiant heat 
keeps the general temperature of the production 
room floor at a fairly even temperature, keeps 
the floor dry, and reduces the rush of cold air 
when the hardening room doors are opened. 
The production room is air conditioned. Electric 
eonduits and steam pipes are encased in a tun- 
ne! beneath the building and are easily ae- 
eessible for repair. All wires for machinery 
are encased within the machines. 
W. H. Martin 


FEEDS AND FEEDING 


W. A. KING, SECTION EDITOR 


428. Feeding of seaweed meal to lactating 
cows. G. Duniop. Nature, 171, 4349: 439. 
1953. 

Based on the previous observation (Abst. 
372) that the addition of CuSO: to the diet of 
cows results in an increase in butterfat produc- 
tion, the author speculated that feeding such 
trace element rich food as seaweed meal also 
would increase butterfat production. This was 
found to be true in controlled feeding tests con- 
ducted on 12 dairy farms in Seotland. The 
response varied greatly in magnitude between 
eows and between herds. Continued doses of 
200 g. seaweed meal per cow per day stimulated 
fat production more than a single dose of 10 
mg. CuSO. R. Whitaker 


GENETICS AND BREEDING 


N. L. VANDEMARK, SECTION EDITOR 


429. The treatment of certain types of steril- 
ity in cattle with the hormone ECP. H. L. 
EasTerBRooKS and W. N. PLAstrinGE, Univ. of 
Conn. J. Am. Vet. Med. Assoe., 122, 913: 276- 
278. Apr., 1953. 

Intramuscular injections of 3 to 5 mg. of 
ECP were made to determine the effectiveness in 
relieving conditions of anestrus and retained 
corpora lutea. A small number (10-17) of 
anestrous animals were injected with ECP; 
from the results obtained, the authors suggest 
a 3 or 4 mg. injection to relieve the condition. 
In the treatment of retained corpora lutea, it is 
recommended that 4 or 5 mg. injections be 
used. T. M. Ludwick 


430. Infertility in cattle. A Review. Dur- 
Ops, Univ. of Kentucky, Lexington. J. 
Am. Vet. Med. Assoe., 122, 913: 276-287. Apr., 
1953. 

A well organized review of the most recent 
contributions to the knowledge of bovine fertil- 
ity-is given. The material presents the influence 
of infectious diseases (Bangs, trichomoniasis, 


A67 


vibrio, vesicular venereal disease, vaginitis, 
leptospirosis) on fertility. The relative im- 
portance of each of these infections is empha- 
sized, and modes of infection, possible treat- 
ment, and preventions are discussed. 

The influence of noneontagious infections 
and noninfectious diseases, such as endocrine 
disorders, is diseussed. Anatomical defects, 
including the freemartin, persistent hymen, 
white heifer disease, underdeveloped genital 
organs, and tumors, are considered. Nutritional, 
genetic, and management influences also are 


reviewed. T. M. Ludwick 
ICE CREAM 
C. D. DAHLE, SECTION EDITOR 
431. Vegetable fat in frozen dessert. VERNON 


F. Hovey, General Ice Cream Corp., Schenec- 
tady, N. Y. Ice Cream Rev., 36, 9: 58, 70-72. 
Apr., 1953. 

The author is of the opinion that the use of 
vegetable fats in frozen desserts should be 
legalized only when their use in products sold 
as ice cream ean be effectively prevented. The 
regulation of the illegal use of vegetable fats 
in ice cream is not possible because there is no 
simple reliable method available for detecting 
the presence of these fats at the present time. 

Regulatory measures suggested for control- 
ling the illegal use of vegetable fats in ice cream 
include the following: (1) Manufacturers 
should be required to state in their license ap- 
plication that they will not use any fat other 
than butterfat in the product sold as ice cream. 
(2) The loss of the manufacturer’s license in 
case he is found guilty of using vegetable fats 
illegally. (3) Monthly reports should be re- 
quired showing the quantities of vegetable fat 
purchased and the sources of supply. (4) Sale 
of the vegetable fat product should be restricted 
to original, properly labeled, factory-filled pack- 
ages not larger than 1 qt. in size. 

The need for a sound, realistic pricing of the 
vegetable fat dessert is stressed. The actual 
difference in the costs of ice cream and vegetable 
fat frozen dessert amounts to only about 5e per 
pint. With such small price difference it is 
doubtful if the sale of ice cream will be seriously 
hurt by the vegetable fat frozen dessert. 

W. J. Caulfield 


432. Raisin ice cream. W. V. Cruess, Roy 
Binper, and T, A. Nickerson, Univ. of Calif., 
Berkeley. Ice Cream Rev., 36, 9: 62, 76-78, 80. 
Apr., 1953. 

Raisins are being successfully used as an ice 
cream flavor in the Fresno area of Calif. by the 
Borden Co. The flavor has proved popular with 
the consumer and is relatively inexpensive, be- 
ing estimated at only about 8-10¢ per gal. of 
ice cream. A mixture of ground Muscat and 
whole Thompson seedless raisins proved very 
satisfactory. The Musecats have a pronounced 
flavor and the Thompsons give the ice cream 
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an attractive appearance. Formulas are given 
for making raisin ice cream. W. J. Caulfield 


MILK AND CREAM 


E. 0. HERREID, SECTION EDITOR 


433. Cultured buttermilk and starters. D. 
W. Crisman, Dairy Laboratories, Philadelphia, 
Pa. Milk Dealer, 42, 6: 68-74. Mar., 1953. 

In the manufacture of buttermilk, cultured 
cream, cheese, and butter, the principal cultures 
are the lactic acid types of bacteria which fer- 
ment lactic acid and citrates. Not all strains of 
lactic acid organisms are suitable for com- 
mercial use: consequently, careful selection 
and combining of strains are necessary. Maul- 
tiple strains are generally more satisfactory 
than single strain cultures. A culture may be 
defined as a mixture of carefully selected and 
blended lactie acid organisms, free from other 
types of bacteria and usually grown in sterilized 
milk. Details are given for the preparation and 
eare of starters and for the preparation of 
cultured buttermilk. The difficulties frequently 
encountered with these products and methods 
of control are discussed. C. J. Babeock 


434. Studies on thermal methods of measur- 
ing holding time in HTST pasteurizers. W. K. 
Jorpan and R. F. Hotzanp, Cornell Univ., 
Ithaca, N. Y. J. Milk and Food Technol., 16, 
1: 15-21, 25. Jan.-Feb., 1953. 

Properties of thermal waves were studied 
on the temperature of the liquid passing through 
the tube of HTST pasteurizers. A comparison 
with the holding-time method, using the 3-A 
standard salt test, was made. The authors dis- 
cuss the reasons for variation in the correction 
factor and the difference between the holding 
times as measured by the salt test and by the 
thermal test. H. H. Weiser 


NUTRITIVE VALUE OF 
DAIRY PRODUCTS 


R. JENNESS, SECTION EDITOR 


435. Differences in the vitamin B:. content 
of cow’s milk during the last month indoors 
and the first week at pasture. E. E. Van 
Koersvetp. Nature, 171, 4350: 483. 1953. 


The vitamin Bz: content of Holstein Friesian 
cow’s milk was measured by the amount of 
titratable acidity produced under standardized 
conditions by Lactobacillus leichmannii. When 
the cows were on dry feed indoors, daily produe- 
tion of Bi averaged 6.31 y/l. milk. After 1 wk. 
outdoors on pasture, the average was 11.10 y/l. 
milk. Evening milk contained 6.65 y when 
cows were inside and 12.00 y when outdoors, 
whereas morning milk was 5.96 and 10.52 y/l. 
milk, respectively. The author speculates that 
the microflora of the rumen of cows on pasture 
favors the production of vitamin Bu. 

R. Whitaker 
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436. Vitamins and enzymes in milk. Effect 
of gamma-radiation on activity. H. Kuna, E. 
L. Gapen, and C. G. King. Agr. and Food 
Chem., 1, 2: 142-144. 1953. 

Measurements of vitamin and phosphatase 
enzyme retention in milk and related products 
coincident with irradiation from cobalt-60 were 
made. Vitamin A, tocopherols, and ascorbie 
acid were found to be highly sensitive to destrue- 
tion within the time period required for ster- 
ilization at relatively low intensities. Caroten- 
oids and riboflavin were moderately sensitive. 
The enzyme phosphatase, which is very sensi- 
tive to heat inactivation, was only slightly 
changed during identical exposure. Tests with 
milk and a variety of dairy products demon- 
strated that irradiation at 80,000 roentgens per 
hour induced severe losses in nutritive quality 
before sterilization was accomplished. 

S. Patton 


SANITATION AND CLEANSING 
K. G. WECKEL, SECTION EDITOR 


437. Sulfoxide and 3, 4-methlyenedioxy- 
——— n-propyl ether in pyrethrum and al- 
ethrin mixtures as house fly sprays. W. A. 
R. H. Neuson, and N. Mitiin, Bur. 
of Entomol. and Plant Quarantine, U.S.D.A. 
J. Eeon. Entomol., 45, 6: 905-908. Dee., 1952. 
Synergist combinations of either sulfoxide or 
3, 4-methlyenedioxybenzyl n-propyl! ether (ben- 
zyl propyl ether) with either allethrin or pyre- 
thrum in refined kerosene spray were tested 
against the house fly by the laboratory turn- 
table method. The stock combinations contained 
five times as much synergist as insecticide; 
these were compared with dilutions, and with 
the individual components. 

Comparison on a basis of insecticide content, 
the negligible intrinsic toxie value of the syner- 
gists being ignored, shows the relative toxicities 
in the following ascending order: pyrethrins 
(1), pyrethrins plus benzyl propyl ether (1.9), 
allethrin (2.6), allethrin plus benzyl propyl 
ether (3.9), allethrin plus sulfoxide (6.4), and 
pyrethrins plus sulfoxide (11.9). On a basis 
of insecticide equivalent, the same order but a 
slightly lower ratio oceurs. Previously reported 
studies compared with these show sulfoxide to 
be in the same class of synergists as piperonyl 
butoxide for both insecticides, and benzyl propyl 
ether comparable to MGK-264. 

There is a slower rate of initial paralysis 
with allethrin than with pyrethrins. Synergists 
caused some knockdown at high concentrations, 
but not as low. E. H. Fisher 


438. Toxicity to the house fly of two chlo- 
rinated turpentines in space sprays. N. Mir- 
Lin, W. A. GersporFr, and R. H. NEuson, Bur. 
of Entomol. and Plant Quarantine, U.S.D.A. 
J. Econ. Entomol., 45, 6: 1083. Dee., 1952. 
Comparisons were made between two chio- 
rinated turpentines, toxaphene, and pyrethrins 
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in refined kerosene in laboratory turntable tests 
against the house fly (Musca domestica). Chlo- 
rinated sulfate-wood turpentines and chlo- 
rinated gum spirits of turpentine were about 
one-sixth as toxic as toxaphene, and one-third 
as toxie as pyrethrins. These turpentines pro- 
duced an inconsequential knockdown. 
E. H. Fisher 


439. Seven “musts” in sanitary plant layout. 
H. L. Srackuousse, General Foods Ine., New 
York. Food Eng., 25, 3: 68-72. Mar., 1953. 
The essential requirements for a sanitary 
plant are: (1) location of the facility in an 
area unattractive to rodents and insects, (2) 
construction of desirable materials, (3) elimina- 
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tion of rodent harborage and insect breeding 
on plant grounds, (4) employment of every 
known measure for excluding rodents and in- 
sects from the plant, (5) incorporation of 
adequate and acceptable waste disposal means, 
(6) applications throughout that make for ease 
of cleaning, and (7) creation of appearance 
values that encourage employees in habits of 
cleanliness and pride. 

Among the construction details described are 
means of eliminating rodents and insects, hard- 
to-get-at recesses, ceiling drip, and odors. With 
the cost of maintaining sanitation in food 
plants estimated at 7-12% of the plant’s labor 
bill, the extra expenditures are justified. 

T. J. Claydon 
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Everybody wins when the sediment test 
grades #1 or 2. 


Increasing use of safer, more reliable Rapid- 
Flo FIBRE-BONDED Filter Disks as the 
producer’s own Farm Sediment check-up has 
shown producers where to look for causes of 
sediment and so correct them. 

More and more farmers have come to depend 
on Rapid-Flo for protecting production of 
quality milk. A new survey of over 177,000 
farmers shows Rapid-Flo preferred in use 2 to 
1 over any 4 other brands combined! Reli- 


Out Performance haseame’ GRAND CHAMPION 
i 


Urge your producers to get the extra protec- 

tion of genuine Rapid-Flo FIBRE-BONDED Filter Disk 
Filter disks, save handling costs while im- 
proving milk quality. 


DAIRY FILTERS DEPT. — 4949 W. 65th STREET 
FILTER PRODUCTS DIV. CHICAGO 38, ILLINOIS 


Your advertisement is being read in every State and in 45 Foreign Countries 


Means a Good \ \\ 
j a 
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Complete Stabilizers 
and Emulsifiers 
the finest 


grade of ice cream, high active in- 
gredient content—83¢/lb. 


P RIDEX®_ to, ice creams with pleas- 


ing mellow consistency—economi- 
eally priced—57¢/Ib. 


Straight Stabilizers 
H Y-G U A R D®_ tor ice creams, milk 


sherbets, ices and stick confections-— 
excellent stabilization—57¢/lb. 


PRIDE®_¢, deliciously smooth tex- 
tured ice cream, with maximum sta- 
bilization at low cost—53¢/Ib. 


EMEX®_ for inereasing whipping 
ability of ice cream and controlling 


overrun when used with good sta- 
bilizers—44¢/Ib. 


Ask your Dairy Supply Jobber or us 
for testing samples and bulletins. 


®—Registered U.S. Patent Office 


WRITE FOR literature de- 
scribing G.B.I. lce Cream 
Stabilizers and Emulsifiers 


GENERAL BIOCHEMICALS, INC. 


20 LABORATORY PARK * CHAGRIN FALLS, OHIO 


Cannot be Duplicated fer 
Quality and Dependability 
UNIFORMITY 
IS IMPORTANT! 

Leading agricultural 
schools and colleges 
agree that the regular 
weekly use of FLAV- 
O-LAC FLAKES as- 
sures uniformity of 
smoothness, aroma and 
flavor in fermented 
milk products. 


[YOGHURT CULTURE| 


FLAV-O-LAC FLAKES 
(shown) produce a quart of the finest 
starter on a single propagation. Single 
bottles $2.00. 


SPECIAL FLAV-O-LAC FLAKES ‘‘40”’ 


produce 40 quarts of starter on a single prop- 
Plus 
ih 


agation. Single bottles $3.75. 
Frec Cultural Manual of 
Products on request. 


New York Baltimore Washingten 
See our catalog in Dairy Industries Catalog 


HANSEN 
DAIRY PREPARATIONS 
For High Quality Dairy Products 


(] CHEESE RENNET AND COLOR 

COTTAGE CHEESE COAGULATO 

(1 ANNATTO BUTTER COLOR 

(1 DANDELION BUTTER COLOR 

CERTIFIED BUTTER COLOR 

(1 STARTER DISTILLATE 

ICE CREAM COLOR 

(1) LACTIC FERMENT CULTURE 

CULTURE FLASKS 

CULTURE CABINETS 

(1) TESTING SOLUTIONS 

(0 ODORLESS TYPE DAIRY FLY 
SPRAY 


Check and Mail for Literature 


CHR. HANSEN'S LABORATORY, INC. 
MILWAUKEE 14, WIS. 
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Plan to Attend the Annual Meeting 
of the 
AMERICAN DAIRY SCIENCE ASSOCIATION 
Madison, Wisconsin 
JUNE 22, 23, 24 
We know you will delight in the friendly hospitality of the 
“Capital City” and the “University Family.” You will enjoy the scenic 


campus in this beautiful city of four lakes. The program and plans for 
your convenience we are sure will be most adequate and excellent. 


During your stay we hope you can find time to visit the 


WISCONSIN SCIENTIFIC BREEDING INSTITUTE 


Located on Highway 30 towards Milwaukee 


AMERICAN 


1% miles from East Washington Avenue 


Copies of the 


20-YEAR INDEX 


covering Volumes I to XX, inclu- 


sive are available at the following 


prices: 
x 
MEMBERS NON-MEMBERS 
$2.35 $5.50 


Your advertisement is being read in every State and in 45 Foreign Countries 
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MINERALIGHT 
U ltra-V iolet Lig ht Copies of the 

FOR: DETECTING MILKSTONE, 

FATS AND OTHER SOILS 20-YEAR INDEX 
| ) covering Volumes I to XX, inclu- 
sive are available at the following 


prices: 


MEMBERS 
Cloth Bound ......... $2.38 
Paper Bound......... 2.00 


For Sanitarians, Field 
Men.and Inspectors 
Mineralight is a compact portable long wave 


ultra-violet light which causes fluorescence in 

milkstone, a and other soils not readily NON-MEMBERS 
ates |! - or batteries. japter avai e 

for, 110, "Carrying case" optignal but Cloth Bound ......... $5.50 
necessary for ery operation. rate 
cost. Valuable aid to any size plant. Indis- Paper NE wk es 5.00 


pensable in improving sanitary stand 


Write for literature 
D e MOJONNIER COMPOSITE SAMPLE WILSON-BABCOCK 
ar y BOTTLE WASHER BOTTLE WASHER 


KLENZADE PRODUCTS, INC, 
Affords more rapid method of Designed to wash either cream or 


Time-savers 


FOR THE 


BELOIT WISCONSIN 
milk test bottles, 6 or 9” size. 


bottles. Washes 24 bottles at Can also be used for washing test 
a ra or Vy one time, with or without rub- tubes and culture tubes. 24 and 
ber stoppers, in 2% min. 36 bottle capacities. 


Write today for Bul. 293 
containing complete line 
of Mojonnier quality 

q and 
‘for ‘and 
plant. Address: 
MOJONNIER BROS. CO. 
4601 West Ohio Street 
Chicago 44, Illinois 


MOJONNIER COMPOSITE SAMPLE 


BOTTLE HEATER 
Designed to insure the Provides means to keep fat in 
most perfect possible necks of Babcock Test Bottles at 
L t E mixing of butter proper when ically 
bor tained in Mojonnier Com- ings are en. rmostatica 
a a ory quipment posite Sample Bottles. lied to 
e : Capacity to heat 24-4 or 130° and 139° F. Capacity 24 


8 oz. Mojonnier Com- 6” bottles. Model M536, same 
posite Sample Bottles at construction, has capacity of 36 
one time. 6" bottles. 


-and Supplies 
Tops in Time and Money-Saving Value 
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NOTICE TO CONTRIBUTORS 


Authorship of Original Articles and Reviews.—Space in the JOURNAL is reserved for the 
publication of original research voluntarily submitted by members of the Association to the 
JOURNAL and review articles by invitation. In the case of joint authorship, the 
ruling applies to one author only. 

Papers that already have appeared in print or that are intended for simultaneous publica- 
tion elsewhere will not be accepted. 

Manuscripts.—Maunuscripts should be submitted in double spacing on one side of suitable 
814” x11” paper. The original copy should be furnished. All illustrative and tabular material 
should accompany the manuscript. 

Except in cases of invited reviews, papers must be limited to 12 printed pages unless pre- 
vious permission from the editor is obtained. When non-review articles exceed 12 pages, a 
charge of $5 per over page is made. 

Manuscripts will be published in the order of their receipt. They should be sent to the 
Editor, P. H. Tracy, Food Technology Department, University of Illinois, Urbana, Illinois. In 
order to speed publication, one author should be designated to assume the responsibility of 
checking the galley proof on all papers of multiple authorship. All galley proofs should be 

returned in the minimum possible time to avoid delay in publication. 

Figures.—Original drawings, diagrams and charts should be done in India ink on tracing 
cloth (or white board) not larger than standard letter size (81%4”x11”). All lettering should 
be inked in block style and be of such size that the lettering will not be less than % in. in 
height when the figure is reduced to 4 in. in maximum dimension. Typewritten labeling of axes 
and axis units is not acceptable. Original drawings should be submitted, rather than photo- 
graphs of such drawings. When suitable drawings are not furnished, the author will be charged 
for the preparation of drawings of satisfactory quality by an independent agency. 

Photographs.—Photographs for halftone reproduction should be glossy prints free of all 
imperfections. 

Legends.—Legends for figures and photographs should be typed on a sheet separate from 
the illustrative material and should be made as concise as possible while retaining their descrip- 
tive character. 

Tabular Material_—Tabular material should be clear, concise and accurate. Often data 
can be condensed and presented in summarized tabular form. Tables of only one or two lines 
should be avoided except in most unusual cases. Excessively large or complicated tables are 
almost impossible to print satisfactorily. Headings should be as concise as possible, yet de- 
scriptive in character. Data may be presented either in tabular form or in figures, but the same 
data must not be presented in both forms. Each table should be placed on a separate sheet 
and not in the body of the manuscript. The letters a, b, c, ete., should be used for footnote 
designations. If possible, tables should be so organized that they may be set across the page, 
rather than the length of the page. 

References.—Literature reviews should be limited to only the most pertinent references. 
Reference lists should be double spaced and arranged alphabetically as to author and by chron- 
ological appearance of the journals cited under a given author. Papers by a single author 
always precede papers by that author and associates. References to multiple authors are ar- 
ranged in the alphabetical order of the several authors. Give only initials rather than full first 
names of male authors. Citations in the text should be made by the number in parentheses 
corresponding to the number in the reference list. 

Each reference should contain the following: Reference number, author(s), title of article, 
name of journal, volume number, first and last page numbers, and year of publication. Titles 
of all articles should appear in complete untranslated form. Consult recent published articles 
in the JOURNAL for proper citation. Publications are abbreviated according to the form 
given in CHEMICAL ABSTRACTS, vol. 45, no. 24, part 2, 1951. 

Sample of journal citation: (1) Jongs, L. W., anp Smiru, J. D. Effect of Feed on Body 
of Butter. J. Damy Sct., 24: 550-560. 1941. 

Sample of book citation: (1) Lanpstermer, K. = ane of Serological Reactions. 
Rev. Ed. Harvard University Press, Cambridge, Mass. 1 

= Experiment Station publications, the citation base be as follows: (1) Couture, 8S. 
T., aND JennEss, R. Packing Dry Whole Milk in Inert Gas. Minn. Agr. Expt. Sta. Tech. 
Bull. 167. 1945. 

The more common abbreviations used in the text are: cm., centimeter(s); cc., cubic centi- 
meter(s); g., gram(s); mg., milligram(s); 7, microgram(s); ml., milliliter(s) ; mz, millimi- 
eron(s); C., Centigrade; F., Fahrenheit; Ib., pound(s) ; oz., ounce(s). 

Where configurational structures of chemical compounds are used, drawings suitable for 
reproduction by photoengraving are to be furnished by the author. 


In preparing manuscripts, use of first person should be avoided. 
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DIFCO 


BRUCELLA 


Isolation, Cultivation 
and Differentiation 


» BACTO-TRYPTOSE 


is the peptone of choice in the 
preparation of both liquid and solid media for culturing Brucella 
abortus, melitensis and suis and supplies the nutriments required by 
these organisms for rapid and abundant growth. 


[ BACTO-TRYPTOSE BROTH 


is a complete liquid 
medium for culturing the Brucelia and is especially adapted to the 
isolation techniques recommended by Huddleson and Castaneda. 


BACTO-TRYPTOSE AGAR 


supersedes media previ- 
ously employed for the isolation and cultivation of the Brucella. 
This medium serves ideally for the primary or secondary isolation 
of Brucella, for the differentiation of species and for vaccine or 
antigen production. It is also recommended for use as the solid 
phase in the Castaneda technique. 


THE DIFCO MANUAL, NINTH EDITION, 
including descriptions of these media and their use, 
is available on request. 


Specify DIFCO — the trade name of the pioneers in the research 
and development of Bacto-Peptone and Dehydrated Culture Media 


DIFCO LABORATORIES 
DETROIT 1, MICHIGAN 
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